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Static low density media (SLDM) filtration has been received with great admiration in 
the aquaculture industry and consequently spawned into the domestic wastewater setting on the 
pilot scale.  This method of granular filtration uses plastic beads to facilitate the roles of both 
clarification and biofiltration into one compact unit.  The fundamental operating principles 
utilized in this form of treatment can be greatly enhanced when they are coupled with self 
contained recirculation from airlift pumps.  Recirculation of this type in a SLDM unit has the 
ability to provide multiple passes of the substrate in the wastewater through the bead bed to 
enhance removal efficiency.  The main objective of this study was to determine the discharge 
and aeration properties associated with a 6″ airlift pump when combined with a 25 ft3 SLDM 
filter. 
Data was collected using the SLDM filter and airlift pump configuration to determine the 
optimum submergence to lift ratio and air injection rate needed to achieve full benefit.  It was 
determined that a submergence to lift ratio of 4 to 1 at an air injection rate between 15 to 25 cfm 
was the most desirable for the given application.  This range of air injection equates to about 90 
to 150 gpm of discharge respectively.  This air injection range also provided approximately 2.00 
to 3.00 Kg-O  per day for heterotrophic decay and 1.50 to 2.25 Kg-O2 2 per day for nitrogenous 
decay in the filter respectively.  In order to maximize the potential of the available bead volume 
in the given 25 ft3 SLDM filter, heterotrophic decomposition would require only one draft tube 
while nitrification would require four 6″ airlift draft tubes for adequate recirculation.
 ix
CHAPTER 1. INTRODUCTION 
Clean water in the United States is one of the most under appreciated commodities we 
have.  Today, between 60 to 90 percent of the potable water used by the typical American 
household ends up in the local sewage system for treatment before being discharged into the 
environment or redirected for secondary reuse (Metcalf and Eddy, 2003).  While treatment of 
domestic wastewater in the United States has been taking place in some areas for the last 
century, it did not become a federally mandated goal until the implementation of the Clean Water 
Act in 1972.  This legal thrust inspired many of the first generation treatment options tailored for 
daily water treatment demands of quantities less than those generated by metropolitan centers.   
Traditional filtration systems utilize a unit operations approach which incorporates 
variations of primary clarification, biological treatment, secondary clarification, and sometimes 
tertiary treatment.  Since their initial construction and subsequent use until present day, many 
unit operation designs suited for single or multiple home treatment have either exceeded their 
design life, become hydraulically overloaded or both.  These situations have been compounded 
with the advent of progressively more stringent discharge requirements throughout the 
subsequent decades.  
Financial constraints and the limited availability of real estate preclude the use of larger 
specialized component designs which would also require the vigilant attention of a well trained 
staff.  Advanced systems that are robust and relatively easy to operate would greatly benefit this 
class of water treatment plants that tend to be sporadically located.  Partial consolidation of the 
multiple unit operations design approach into a single unit that performs multiple tasks 
simultaneously could result in a piece of equipment that is more reliable and user-friendly.  By 
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combining physical and biological treatment into one unit, a greater level of efficiency can be 
attained. 
Recent studies have demonstrated that the design life of existing wastewater treatment 
facilities supporting multiple homes could be extended economically through the use of Static 
Low Density Media (SLDM) filtration or “bead filtration” (Wagener, 2003; Bellelo, 2006).  
SLDM filters or “bead filters” act as fixed film biological reactors towards dissolved 
carbonaceous substrate while particulates in the wastewater are captured in the bed via surficial 
straining, deep bed filtration, and adsorption (Wagener, 2002).  This dual filtration function 
otherwise known as bioclarification operates in a manner similar to that of a sand filter 
complementing a static filtration mode employing upward moving water with intermittent 
fluidized backwashing (Malone et. al., 2000). 
Figure 1-1    The consolidation of multiple unit operations into one bioclarifier simplifies 









In an individual home treatment capacity, bead filters could be used as the sole 
component for biological and secondary clarification before allowing effluent to enter into a 
leach field.  In a multiple home treatment capacity, bead filters could be utilized as an additional 
unit to remedy out-of-compliance small package treatment systems.   
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Biological Treatment of Wastewater 
The engineered manipulation of bacterial biomass for the removal of undesirable 
constituents from domestic wastewater stretches back to the 1800’s.  Biological wastewater 
treatment is typically broken into two classes, suspended growth and attached growth processes.  
A typical suspended growth reactor concentrates free moving microorganisms within a 
wastewater column with a positive dissolved oxygen concentration utilizing an appropriate 
mixing method.  In an attached growth reactor, microorganisms responsible for the conversion of 
organic material are attached to an inert packing material such as rock, slag, sand, redwood, or a 
wide range of plastic and synthetic materials.  The attached microorganism growth otherwise 
known as biofilm removes organic material and nutrients as wastewater flows past the inert 
material in a completely submerged or nonsubmerged environment (Metcalf and Eddy, 2003).  
Variations of this class include the trickling filter, rotating biological contactor, the fluidized 
sand filter, and the SLDM filter.   
For the cultured biofilm in a SLDM filter to be effective at the task of substrate removal, 
the substrate must flow past the bacteria at a sufficient rate to allow for its exterior attachment (in 
the case of particulates) or its diffusion into the biofilm (in the case of soluble substrate).  Data 
collected on Recirculating Aquaculture Systems (RAS) using nitrifying SLDM filters for the 
dual duty of clarification and nitrification (Wimberly, 1990; Chitta, 1993; Sastry, 1996) indicated 
that approximately 700 l min-1 of recirculating flow per m3 3 of media (5 gpm per ft ) is required 
for sufficient oxygen transfer into the supported attached microbial biomass.  Experimental 
results conducted by Zhang and Bishop (1994) indicated that the three major contributors that 
positively affected the transfer of dissolved oxygen into a biofilm were: 1) an increase in the 
oxygen loading rate 2) an increase in the fluid streamwise velocity and 3) an increase in the 
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roughness of the biofilm surface.  Proper management of SLDM filters allows for the beneficial 
manipulation of all of these contributions.  While anaerobic degradation of substrate is possible 
in submerged attached growth systems, aerobic processes are much more efficient.  In order to 
maximize the efficiency of these processes, dissolved oxygen must be present in the substrate 
laden water in sufficient quantity in excess of that required for respiration by the bacteria.  The 
limited oxygen holding capacity of water (only 8.24 mg O -1 l2  at 25°C, 760 mm Hg; Metcalf and 
Eddy, 2003) and its consumption by aerobic microorganisms create the need for constant re-
supply.  Therefore, when aerobic processes are desired, dissolved oxygen must be present in the   
waste stream to allow for the most efficient level of biological degradation of the substrate via 
respiration by the biomass.   
If properly sized, large diameter airlift pumps can perform this task of oxygen transfer in 
a domestic wastewater setting.  For these reasons, circulation and aeration properties related to 
the airlift pump were studied for their potential use in a domestic wastewater treatment setting.   
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CHAPTER 2. LITERATURE REVIEW 
Static Low Density Media Filtration 
SLDM filters were originally developed to service the water quality needs of the 
aquaculture industry as clarifiers or bioclarifiers for the production of fish, reptiles, and 
crustacean (Cooley, 1979; Malone and Beecher, 2000; DeLosReyes and Lawson, 1996; Sastry et 
al., 1999).  Success in this market led to the research into the potential application of this 
technology in the area of domestic wastewater treatment (Wagener, 2003; Bellelo, 2006).  In this 
capacity, SLDM filters are normally used in combination with a primary sedimentation tank.  
They are designed to function as a physical filtration device by removing solids, while 
simultaneously removing dissolved wastes from the water by fixed-film biofiltration processes.  
The granular filter provides large amounts of surface area for the bacterial attachment.  The 
granular nature of the bead bed allows it to be cleaned efficiently diverting solids and excessive 
biofilm from treated waters.  This permits large amounts of waste to be treated using a relatively 
compact filter (Malone et al., 1993).   
SLDM filters capture solids through four identifiable mechanisms, which include settling, 
interception, straining, and adsorption (Ahmed, 1996; Malone et al., 1993).  Removal 
efficiencies are nearly 100% for particles at the 30-50 micron size range (Malone and Gudipati, 
2005b).  Ahmed (1996) showed that the granular packed bed could perform the task of removing 
nearly 50% of the suspended down to the 5-10 micron range with a single pass.  By concurrently 
performing the roles of a clarifier and bioreactor or “bioclarification” the packed filter bed 
provides solids capture, carbonaceous BOD removal, and under the right conditions, nitrification 
(Pfieffer and Malone, 2005).  The interstitial pore spaces within the static granular bed of the 
filter allow for the physical entrapment of larger particles (greater than 30 microns).  The 
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extensive submerged surface area (1150-1475 m2/m3, Malone, 1993) provided by the 
polyethylene granular media provides a “footing” for biomass to grow and utilize soluble 
substrate as a food source.   
SLDM filters differ primarily in their method of backwashing.  Backwashing should be 
performed in a way that the removal of the accumulated solids in the unit will not adversely 
impact the biofilm in the bead bed (Malone et al., 1993).  Backwashing or expansion of the bead 
bed is accomplished by hydraulic, pneumatic, or mechanical means (Malone et al., 2000).  The 
method of backwashing can be broken into two categories.  Hydraulic and pneumatic washed 
units fall into the “gently washed” category (Golz et al., 1999).  These filters display reduced 
biofilm abrasion during backwashing and must be washed at a high frequency, usually multiple 
times per day (Sastry., 1999; Wimberly, 1990).  In the “aggressively washed” category, 
mechanical paddles or propellers are used to inflict relatively heavy biofilm damage to the 
aggregate media (Chitta, 1993).  These units are typically backwashed infrequently, usually 
every other day, to allow for adequate growth of the biofilm (Malone et al., 1993).   
Wagener (2002) and Bellelo (2006) both utilized a version of the pneumatic washed unit 
for domestic wastewater treatment.  The unit was given the trade mark name PolyGeyser®.  To 
accomplish the backwashing function in a PolyGeyser® filter, air is slowly injected into an 
airtight “charge chamber” at a predetermined rate (Malone 2000, 2003 patents).  When the water 
capacity of the charge chamber has been displaced by the injected air, the air is released into the 
static bed to induce excessive agitation and dropping of the media all the while allowing 
continuous water flow into the unit.  For a duration ranging from 5 to 20 seconds, this sudden 
release of air abrades the excess biofloc from the media surface and restores the interstitial voids 
formed by the packed bed as seen in figure 2-1.  The volume of air from the charge chamber is 
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then replaced by backwash water causing the water level in the unit to drop below the point of 
influent wastewater.  Because water flow into the unit never stops, the constant influx of 
wastewater raises the water in the unit to its normal level of operation and consequently repacks 
the static bead bed (Bellelo, 2006; Wagener, 2004).  
 
 
Figure 2-1    SLDM filters normally operate with a packed bed.  The bed expands when a 
backwash occurs allowing excess biofloc to settle as sludge.  (Bellelo et. al., 2006) 
 
Through the periodic expansion of the static bed, backwashing allows shedding of the 
excess biofloc and solids accumulated within the interstitial space of the floating beads.  Since 
the low density polyethylene beads float, a natural separation process occurs between the 
dislodged heavier solids and floating plastic media during the settling phase of the backwash 
process.  Depending on loading to the unit, sludge that has thickened after several backwash 
cycles is removed at intervals ranging from daily to monthly (Drennen et al., 1995).   
Biofiltration in the aquaculture industry focuses primarily on nitrification in a low 
substrate regime (typically 0.2-1.0 mg-NH3) which is accomplished with the filter continually 
treating waters recycled with the fish tank.  While biofiltration in domestic wastewater treatment 
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may also seek to remove total ammonia nitrogen (TAN) from the water, most bacterial 
degradation focuses on the breakdown of organic matter by heterotrophic bacteria.  About 60% 
of the organic matter present in the wastewater that is consumed is converted into bacterial 
biomass leaving the remaining 40% to be converted to carbon dioxide, water, ammonia, and 
other chemicals (Malone et al. 1993). Heterotrophic decay of this organic matter is usually 
indirectly measured by the quantity of biochemical oxygen demand (BOD) removed from the 
wastewater.  Because BOD concentrations to be treated in the domestic wastewater sector can 
exceed 100 mg-BOD/l, multiple passes through the bead bed are necessary to reduce the 
concentration to acceptable levels (Wagener, 2000; Bellelo, 2006). In order to facilitate the 
function of organic decay in domestic wastewater treatment with a SLDM filter used in this 
mode, the need for dissolved oxygen for the aerobic biomass is absolute.  The airlift pump 
inherently provides aeration of the recirculated waters (Loyless and Malone, 1998; Reinemann 
and Timmons, 1989; Wagener et al., 2002).   
Oxygen transfer to the SLDM filter bed is facilitated by recirculation with airlift pumps 
(Wagener, 2002; Bellelo, 2006).  The airlift pump operates in unison with the filter and assures 
the interaction of the undesirable substrate in the wastewater with the static bead bed and 
consequently, the fixed-film biomass.  The airlift pump also makes dissolved oxygen available to 
the submerged biomass so that heterotrophic oxidation can occur at a desirable rate. 
Recirculating Static Low Density Media (RSLDM) filtration has proven in the recent past 
to be an effective technology for performing the task of multiple pass biological filtration when 
coupled with the airlift pump (Wagener, 2003). The symbiotic relationship between the airlift 
pump and the RSLDM filter facilitates an avenue for the roles of clarification and biofiltration to 
be combined into one submerged, granular, fixed-film, static bed.  
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Airlift Pump History 
Spotte (1970) promoted the use of airlift pumps over mechanical pumps for a number of 
reasons which include: lower initial cost, lower maintenance, easy installation, ability to resist 
clogging, small space requirements, simplistic design and construction, ease of flow rate 
regulation, and versatility in many applications.  The airlift pump concept was discovered by a 
German engineer in the mining industry by the name of Carl E. Loescher in 1797 where he found 
it useful for pumping wells (Castro et al, 1975).  Much of the early use of the airlift pump was 
seen in the coal mining industry because of its ability to extract minerals from deep mine shafts.  
The first practical application of this technology in the United States was not seen until 1846 
where it was used in Pennsylvania in the oil field industry (Castro et al, 1975).  Airlift pumps 
have been used for sample collection of seawater (Tokar et al., 1981) as well as water circulation 
and aeration in aquaculture ponds (Parker and Suttle, 1987; Wurts et al, 1994).  Airlift pumps 
have also seen a great deal of use in recirculating aquaculture systems (RAS) because of their 
ability to aerate, circulate, and degasify CO2 from the water column (Loyless, 1995; Gudipati, 
2005; Castro, 1975; Reinemann et al., 2001).  Reinemann et al. (1987) reported that 
approximately one third of the energy for a properly designed airlift pumped RAS was needed 
for overall system operation as apposed to that necessary for a traditional RAS supported by a 
centrifugal pump and aerator configuration.  Similar findings can be seen in studies conducted by 
Castro and Zielinski, 1980; Castro et al, 1975; and Reinemann et al, 2001) 
Airlift Pump Operation 
Awari et al. (2004) described an airlift pump as a device for raising liquids or mixtures of 
liquids (mostly water) and solids through a vertical pipe partially submerged in the liquid, by 
means of compressed air introduced into the pipe near the lower end by means of an opening or 
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nozzle.  A rising main covered this assembly which was fixed in the well of water.  A mixture of 
air and water would be formed within the rising main.  Since the density of the air-water mixture 
is much less than that of pure water, a very long column of air-water mixture will be required to 
balance even a very short column of pure water.  As such, the air-water mixture will begin to 
flow upwards though the rising main and it will be issued continuously at the top of the rising 
main so long as the supply of air is maintained.  Most of the literature agrees that for a given 
configuration, water discharge increases as air input increases until an optimum air flow rate is 
reached after which discharge is reduced (Awari et al., 2004, Castro et al, 1975; Castro and 
Zielinski, 1990; Grandjean et al Part 1, 1987; Khalil et al, 1999; Morrison et al, 1987; Stenning 
and Martin, 1968; Todoroki et al, 1973).  It should also be noted that discharge from an airlift 
will not occur until a minimum air input volume is reached for a given airlift configuration i.e. 
riser pipe diameter, submergence depth, and lift height (Awari et al., 2004, Todoroki et al, 1973).   
The airlift phenomena occurs because of a pressure differential created when air which 
has a much lower density than water is injected into a contained water column (i.e. a submerged 
pipe) and a lower combined density of the air/water mixture reduces to something less than that 
of the pure water surrounding.  Nicklin (1963) suggested that the major factors contributing to 
the performance of airlift pumps are: submergence depth, lift height, gas flow, and area of riser 
pipe.   
Submergence Depth to Lift Height Ratio, S:L 
The total lift height (L) was defined as the combination of the static water height and the 
dynamic head loss that the airlift must overcome.  The static water height was measured as the 
distance at which water was being pumped above the surface of the surrounding water column 
(figure 2-2).  The dynamic head loss was defined as the pressure loss incurred in the water loop 
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preceding the point of discharge in the airlift pump which was commonly referred to as frictional 
head loss.  In his application, L was usually defined in units of inches of water.   
Figure 2-2    Sketch of common airlift pump showing the difference between static lift, 
dynamic lift, and submergence (Gudipati, 2005) 
 
The second major factor controlling airlift pump operation was the submergence depth 
(S).  Usually defined as the vertical distance between the tank water elevation and the depth of 
air injection (static submergence), S, in this application is best envisioned as the vertical distance 
between the water level in a pitot tube located just prior to the point of air injection and the water 
level in the tank only when water is flowing through the pump (dynamic submergence).  The 
difference between static and dynamic submergence reflected the significant headloss that can be 
incurred as water flows from the tank through the filter and subsequent pipes before reaching the 
airlift.  S dictates the required energy or pressure needed to drive the airlift operation.   
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These two terms were usually described together in the form of an S:L ratio or percent 
submergence.  The lift to submergence ratio (S:L) was described using the following equation: 
HeightLiftTotal
DeptheSubmergenc
L:S =    Equation 2-1 
 
For an airlift pump having a dynamic lift of 12 inches and a submergence of 48 inches, 
the S:L ratio would be 4:1 or just 4 and the percent submergence would be 80% with a 20% lift.  
Gudipati (2001) looked at the pumping capacity of 2″ and 3″ diameter airlifts with percent 
submergence of 67%, 75%, and 80% of which correlated to a 2:1, 3:1, and 4:1 S:L ratio 
respectively.  Using a 3″ draft tube, she found that an air inflow rate of 3 cfm for an 80% 
submergence, 4 cfm for a 75% submergence and 7 cfm for a 66% submergence was needed in 
order to pump 15 gallons per minute.   
Gas to Liquid Ratio, Q :Qg w 
The third factor controlling airlift pump operation was the air input (Qg) or flow of air 
injected.  The gas to liquid ratio (Q :Qg w) referred to the amount of gas that was required to 
generate a given liquid or water flow (Qw) in an airlift pump.  The Q :Qg w ratio also known as the 
G:L, helped to identify the level of efficiency that a pump was operating under.  In the 
aquaculture industry, Malone and Gudipati (2005) strived to achieve a Q :Qg w ratio between 1:1 
and 2:1.  For example, a Q :Qg w ratio of 1.6 for a given airlift pump would imply that 1.6 gallons 
per minute of air was needed to pump 1.0 gallon per minute of water.  Loyless (1995) found that 
lift could have a big impact on Qg:Qw.  Using a 2″ airlift, he supplied 9 scfm of Qg at 92% 
submergence (33″ submergence, 3″ lift) and 59% submergence (21″ submergence, 15″ lift) and 
was able to pump 27 and 12 gallons per minute respectively.  This correlated to a Q :Qg w ratio of 
2.5 and 6.7 for the two configurations.  He was able to show that for a given injection depth, a 
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small increase in either static or dynamic lift can have a significant impact on airlift performance.  
Wurts (1994) conducted several tests using 6″ airlift pumps at 100% submergence (pumped 
water returned to the surface of the pond) for applications related to pond destratification.  He 
found that at injection depths of 127″, 165″, and 203″ optimal Q :Qg w ratios equated to 0.39, 0.65, 
and 0.93 for water discharge performance of 27, 56, and 56 gallons per minute respectively.   
Riser Pipe Diameter and Air Injection Method 
Airlift pumps have also effectively performed the role of aeration.  The riser pipe 
diameter referred to the diameter or cross-sectional area available in the airlift pump for air 
bubble and water interaction/movement.  A pipe diameter of 6 inches was the focus for this 
study.  The physical geometric configuration of an airlift pump and method of air injection (i.e. 
air diffusers or open end pipe) could also influence airlift pump operation.  Discharge 
performance for smaller diameter pumps has also been enhanced through the use of various 
distributed air injection methods i.e. air stones, injector plates, injector jackets (Khalil et al, 
1999; Morrison et al, 1987).  Loyless (1995) was able to show that an increase in the overall 
surface area of gas bubbles within the draft tube of an airlift (or number of bubbles per volume of 
air injected) through the use of an air stone could significantly enhance performance.  This 
phenomenon was particularly true for oxygen transfer into the water column due to the increased 
amount of air/water interface which resulted from the increased surface area.  However, these 
techniques have only really been effective in the bubble flow regime.  Therefore, these 
configuration modifications were beyond the scope of this study.   
Airlifts by the very nature of their design induce oxygen transfer into the water that is 
being pumped.  Loyless (1995) studied the oxygen transfer properties of 2″ riser airlift pumps for 
recirculating aquaculture system (RAS) with lift height and percent submergence as high as 12″ 
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and 75% respectively.  He found that the multiple roles supported by the airlift pump could 
adequately support the circulation and oxygen demands exerted by properly sized RAS.  Bellelo 
(2006) successfully utilized the airlift pump to provide for recirculation and aeration within a 
SLDM filter used for tertiary treatment of domestic wastewater generated by a road-side rest 
stop.  Reinemann and Timmons (1989) found that the maximum pumping efficiencies for a 1.5″ 
airlift pump occurred in the bubble flow regime but was limited to the physical constraint that for 
1 unit of lift, over 6 units of submergence were required (S:L of 6:1).  They also proclaimed that 
the maximum airlift oxygen transfer efficiencies in the bubble flow regime are equal to or above 
those reported by Colt and Tchobanoglous (1981) for fine bubble diffused aeration systems and 
approach those for U-tube aerators. 
Airlift Pump Flow Regimes 
Airlifts have also been described to transform into different two-phase flow regimes as air 
input increases.  At low air input rates, if small bubbles are injected into the draft tube through a 
diffuser, the bubbles will remain distributed over the cross section of the tube with little 
interaction and sustain a flow regime known as bubble flow (figure 2-3).  As the input rate 
increases, the smaller bubbles begin to coalesce into larger bubbles or gas slugs which in essence 
separate the water column into the slug flow regime.  The transition between these two flow 
regimes is characterized as the bubbly-slug flow regime where small bubbles are found 
suspended within the liquid slugs between the larger gas slugs (Reinemann and Timmons, 1989).   
Much of the research performed to date correlates these latter two flow regimes with the 
familiar pulsating nature of airlift pump operation (Castro and Zielinski, 1980; Cachard and 
Delhaye, 1998; Richardson et al, 1962).  Castro and Zielinski (1980) advocated a simple method 
for “tuning” an airlift for maximum liquid flow rate by adjusting the air flow until the period of 
 14
flow oscillations fell between 0.5 and 2.0 seconds for each cycle.  This maximum liquid flow 
rate would imply that for a given airlift pump configuration, the Q :Qg w ratio reached its lowest 
level.   
 
Figure 2-3    Two-Phase flow regimes in airlift pumps as air input increases (Reinemann 





CHAPTER 3. METHODS AND MATERIALS 
To develop an understanding of the potential performance capabilities of a large RSLDM 
(Recirculating Static Low Density Media) filter and air lift combination, a 25ft3 PolyGeyser® 
filter was coupled with a 6″ airlift pump and analyzed.   
Experimental Apparatus 
The experimental apparatus consisted of many components:  the 25 ft3 PolyGeyser® 
filter, an exterior water tank, a regenerative blower, the connecting polyvinyl chloride (PVC) 
piping, various meters and gauges, multiple pitot tubes, two centrifugal motor water pumps, a 
double probe luminescent dissolved oxygen meter, and the airlift pipe itself.   
The 25 ft3 PolyGeyser® filter (M) 87 inches tall by 60 inches in diameter was used and 
had an outer fiberglass hull volume of approximately 1000 gallons (figure 3-1).  In an effort to 
maintain the same water level in the top reservoir of the filter, water from an independent 
reservoir was circulated through the filter and overflow weir.  The overflow weir consisted of a 
90 degree elbow which could be rotated to set the desired static water level in the top of the filter 
for the various test system configurations.  This gravity fed 4″ drain line (H) was directed to the 
500 gallon Rubbermaid polypropylene reservoir 30 inches tall by 72 inches in diameter adjacent 
to the filter (I).  Water from this tank was pumped back into the top of the filter using a Wayne 
Water Systems ½ hp sewage pump model RPP50 which was capable of returning water at a rate 
of approximately 75 gallons per minute.  Air volume was supplied to the system using a Gast, 
Inc. regenerative blower model R4P115 rated at 1-1/2 hp (G) (figure 3-2).  Its discharge was 
directed into a 4 foot section of 1-1/2″ piping after which it could be split into the meter run 
consisting of two sections of 1-1/2″ and 1″ PVC piping (C).   
 
3 SLDM filter and 6″ airlift pump combination Figure 3-1    Flow chart for air and water travel throughout the 25 ft
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The available blower capacity was adequate to overcome the frictional pressure loss 
exerted across the meters and piping used.  Air exiting the 1-1/2″ injection piping (K) was 
sufficient to overcome the static fluid pressure and initiate flow through the airlift pump draft 
tube (F) at a maximum submergence depth of 52-1/2″ with up to 15″ of lift.   
 
 
Figure 3-2    The experimental apparatus used for testing consisted of the 25 ft3 filter, the 
 
 
double draft airlifts, the external reservoir, the catch basin, the blower, and various pitot 
tubes. 
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Air was measured using one and/or two in-line variable area flow meters (E) 
manufactured by King Instruments model 7205-0171-3-1-A.  The meters were capable of 
measuring air flow from 6 to 62 cfm and were rated for an accuracy of 3% of full scale.  The 1″ 
inside diameter units were regulated by 1″ brass gate valves (C).  Air from the meters was 
directed through 1-1/2″ polyvinyl and flexible PVC tubing for a combined length of seven feet 
before it entered the top of the 88″ long injection pipe (K).  Excess air volume was bled off 
through a ½″ brass gate valve placed in the discharge piping immediately following the blower.   
The air injection pipe entered the top of the 6″ airlift pump through a hole in the top plate 
cut to the exact outside diameter of the 1-1/2″ PVC pipe and was held in place with a pipe clamp 
allowing for easy adjustment of S and L.  The injection pipe was held within the center of the 6″ 
draft tube by a 5/16″ wooden dowel rod 5 – ¾″ long extending horizontally through the middle 
of the injection pipe one inch above the end. 
The body of the airlift pump consisted of various lengths of 6″ and 4″ schedule 40 PVC 
pipe and rubber couples.  The feed section of the pump incorporated a 12 long section of 4″ pipe 
within the 6″ line which behaved like a venturi meter (J) for use as a flow indicator (figure 3-1).  
The discharge section of the pump consisted of two 6″ parallel draft tubes that split the flow via a 
sewer tee and a 90° elbow at its base (A).   
Each of the airlift draft tubes utilized a 6″ tee with a 12″ vertical stand pipe for air/water 
separation.  Water discharged from each of the tees was recombined in a 6″ “wye” before being 
quantified for flow.  Most of the tests performed utilized only the latter of the draft tubes to 
simulate the performance of a single airlift pump.  A rubber ball was inflated inside one leg of 
the discharge “wye” to prevent backflow for the majority of the testing when only one draft tube 
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was utilized.  A four foot section of clear acrylic 6″ tubing was inserted into the bottom half of 
the predominately used draft tube for observation. 
Table 3-1    Description of various components used in experimental apparatus 
Label Component Function 
circulate and aerate water throughout 
the filter A Two 6″ Draft Tubes 
B 6″ Airlift Feed Tube supply water to airlift draft tube 
1-1/2″ and 1″ Air Distribution 
Pipes and Gate Valves C supply regulated air to airlift draft tube 
measure head loss and lift in the 
system D Pitot Tube Board 
measure air flow into each of the draft 
tubes (±2 cfm) E Variable Area Air Flow Meter 
Bottom of Air Injection Air 
Injection Pipe 
point of air/water interaction which 
facilitated water movement upward F 
G Air Delivery Blower supply driving force to the airlift pump 
maintain a constant water level in the 
top of the filter  H 4″ Overflow Drain Pipe 
supply needed water volume to the 
filter/airlift system I External Water Storage Reservoir 
J 6″ x 4″ x 6″ Venturi Meter measure water flow through airlift 
route air to the desired depth of each of 
the draft tubes K Two 1-1/2″ Air Injection Pipes 
measure water volume from the airlift 
over a timed interval to determine flow L Calibrated Catch Basin 
main component in experimental unit 
used to recirculate the water through 
the bead bed 
M 25 ft3 RSLDM Filter 
 
Discharge from one or both of the draft tubes was measured using an 10″ by 6″ diverter 
channel box as can be seen in figure 3-3.  Using a rubber swing gate, flow in the channel box 
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was normally returned back to the upper reservoir of the 
filter.  Discharge was quantified when the swing gate 
was redirected 120° so that flow was instantly redirected 







Figure 3-3    10″ x 6″ diverter channel 
receiving flow from the discharge 
section of the airlift pump and spilling 
into the catch basin (L).  
 
The pitot tubes used for these 
experiments were connected vertically to 
a board with adjacent rulers all of which 
were hung equally spaced and level to 
the ground as seen in figure 3-4.  The 
tops of each equally spaced ruler of 
which was considered to be the datum 
(D1) was set level with the center line of 
the of the 6″ discharge fitting of the two 
airlift pumps (Parker and Suttle, 1987; 
Gudipati, 2005).     
Figure 3-4    Pitot tube locations used on the  
                                                             experimental filter and 6″ airlift pump 
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The rulers allowed for incremental measurements of water height in the tube in 
millimeters. A pitot tube extended through the side wall of the upper reservoir of the filter was 
used to represent the water level in the vessel (P2) which controlled the driving force of the 
water through the filter and out to the airlift pumps.  The water level of the pitot tube which 
represented the pressure before water traveled through the bead bed was mounted in the filter 
hull approximately 6″ below the theoretical bottom layer of beads (P3).  After water passed 
through both the beads and the screen within the filter, another pressure reading was measured 
using a pitot tube mounted in the hull of the filter approximately 3″ above the screen plate (P1).  
As water left the filter into the supply line for the airlift pumps, flow was measured using a 
venturi.  The first measurement used for the venturi was derived from a pitot tube tapped into the 
side wall of the 6″ PVC pipe located 4″ above the 
beginning of the constriction (P4) (figure 3-5).  The 
second pitot tube measurement used was located 5″ 
below the leading edge of the 4″ PVC pipe used in 
the middle of the venturi (P5).  These two 
measurement locations allowed for an approximate 
12″ separation.  In order to calculate the head loss 
exerted by the venturi, a pitot tube was tapped into 
the side wall of the acrylic 6″ pipe 4″ below the 
expansion of the venturi (P6).  The venturi tube 
described can be seen to the right.    
 
Figure 3-5    Venturi flow measurement 
apparatus used for testing 
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The pitot tubes tapped into the side wall of both the PVC of the first draft tube (P7) and 
the acrylic of the second draft tube (P8) represented the pressure exerted by the water on the air 
at the point of injection.  While the locations of the pitot tube taps for the draft tubes were not 
mounted exactly at the point of air injection, the pressure difference was considered to be 
negligible between that distanced spaced.  The location of the lift height pitot tube on the draft 
pipe was thought to be irrelevant provided that it was above the preceding 90° elbow.  This pitot 
tube tap location was installed 6 inches above the turn and oriented perpendicular to the inside 
and outside radius.  This allowed for maximum submergence depth without the threat of bubble 
inclusion in the pitot tube line.   
It should be noted that the 3/8″ barb fitting used to attach each pitot tube was mounted on 
the inside diameter of the hull or pipe wall at each location.  While velocity does contribute to 
the pressure exerted in flowing liquids, this component was considered negligible and therefore 
not measured.  Additional pictures of the pitot tube board as well as recommendations for future 
use can be seen in appendix C.   
Experimental Protocol 
A basic set of information was recorded for each test run performed and can be seen in 
Appendix A.  This data included settings for lift height and submergence depth, the measured air 
and water flow rates, and when applicable, the temperature and dissolved oxygen concentration 
of each probe.   
Water Flow Discharge 
In order to study the flow discharge capabilities of a 6″ diameter airlift pump, tests were 
conducted allowing for variations in Q , L, and S:L.  Qg w generated by each configuration was 
measured through the use of a flow diverter, a calibrated catch basin, and a stop watch.  L ranged 
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from 9, 12, and 15 inches while S:L varied as follows: 2:1, 3:1, 3.5:1, 4:1, and 4.5:1.  
 
Figure 3-6    External overflow circulation system used in the experimental tests 
 
L was monitored through the use of a 3/8″ pitot tube which was tapped into the side wall 
of the 6″ draft tube below the point of discharge of the air injection pipe.  When a test condition 
called for L to be 12″ at an S:L of 4:1, the air injection pipe was set at a depth of 60″ below the 
datum.  After the airlift pump was allowed to reach steady state (through visual observation,) the 
water level in the P7 or P8 pitot tube was analyzed.  If the ruler measurement of the water height 
in the pitot tube was for instance 10″ (actually 10″ below datum), the overflow weir in the top of 
the filter reservoir was lowered incrementally until the measurement stabilized at a ruler 
measurement of 12″ (i.e. 12″ below the datum).  Similarly, if the ruler measurement was 14,″ the 
height of the overflow weir in the filter was raised incrementally until a measurement of 12″ was 
reached and considered stable (figure 3-6).   
Finally, air input into each airlift configuration was measured with the use of the 1″ King 
Instrument variable area flow meter which ranged from 6 to 62 cfm.  A series of flow 
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measurements were taken for each airlift pump configuration after the system appeared to reach 
steady state.  It should be noted that due to the pulsating effect exerted by Qg into the airlift 
pump, the author estimated that the Qg measured was maintained to an accuracy of plus or minus 
2 cfm.   
While Qw from the airlift pumps was measured through the use of timed entrapment of 
flow into a calibrated container, another means of flow measurement was adapted to the 
recirculating line for secondary verification.  A 4″ venturi tube was inserted into the 6″ feed line 
of the airlift pump ( see figure 3-5) and fitted with side wall taps for 3/8″ tygon pitot tubing.  The 
venturi tube consisted of a 12″ section of 4″ PVC pipe connected inline with the 6″ feed line of 
the airlift pump.  The connection preceding and following this 4″ pipe section was made through 
the use of two 4″ x 6″ Fernco couples.  A pitot tube was connected to the 6″ pipe wall before and 
within the 4″ venturi tube to display a head pressure of each from which a differential could be 
determined.  The Bernoulli equation, defines the relationship between the velocity and pressure.  
From this, one can establish a reliable correlation between pressure differential and flow rate in 
piping conduits running full.  While the actual velocity of pitot tube water pressure was not 
measured with a bent tube directed upstream into the flow, but instead just a flush orifice inside 
the pipe wall, the measurements taken for the experimental range of flow were considered 
adequate for the current scope of work.  This was largely due to the fact that the velocity in the 
larger pipe was too low to exert a significant contribution to the overall head.   
The experimental data was successfully calibrated using the general flow rate equation 























Q is the flow rate in cfs, C is the discharge coefficient (unit less), A2 is the cross-sectional 
area of the throat in ft2, g is the acceleration of gravity in ft/sec2, P -P1 2 is the differential pressure 
between the two pitot tubes in lbs/ft2, and w is the specific weight of water in lbs/ft3.  By 
manipulating the discharge coefficient to a value of 0.937 to minimize the sum of squares error, a 
curve fit (figure 3-7) was produced.   
























Figure 3-7    Venturi curve calibrated for applicable flow range tested 
 
While the approach and exit angles of the constriction and expansion of the 4″ x 6″ 
Fernco couples did not mimic those prescribed by commercial venturi tube designs, they yielded 
a consistent correlation with flow.  Likewise, the discharge coefficient of 0.937 fell close to the 
bottom end of the range promoted for Herschel-type venturi tubes (Wheaton, 1977).  Because the 
approach and exit angles of the venturi tube used differ significantly from that of the Herschel-
type tube, the coefficient was considered acceptable.   
Other benefits derived from this form of flow measurement were its ability to exhibit 
moderate overall head loss on the system of which ranged from 0.4 to 5.5 inches for flow rates of 
20 to 198 gallons per minute respectively.  This form of flow measurement was also desired for 
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this application because of its ability to resist clogging in a domestic wastewater treatment 
environment. 
Aeration Capacity 
The second parameter analyzed using this airlift/filter combination was the ability to 
reaerate the flow stream.  Typical PolyGeyser® filters are designed to operate in a system 
demanding up to 12 inches of overall head loss (Malone and Gudipati, 2005).  For this reason, 
dissolved oxygen uptake from an airlift was studied for configurations based on this lift height.   
To test for dissolved oxygen transfer efficiency in an airlift pump, a Hach Hq40 dissolved 
oxygen meter with two luminescent D.O. probes was used to take measurements preceding and 
following the airlift pump.  The meter was programmed to take simultaneous measurements 
every ten seconds and record the data.  Each probe measurement recorded water temperature 
which was maintained at a temperature of 25° ± 1.0 Celcius.  This was maintained by the slow 
addition of ice or hot water at a rate which would not adversely affect the calibration of the 
dissolved oxygen probes used.  Following the protocol found in ASCE Standard 2-91, sodium 
sulfite was used to deoxygenate the water in the system however, the cobalt catalyst prescribed 
was not used due to environmental restrictions related to the testing environment.  Using an 
overall volume of approximately 1000 gallons of water, the system was dosed with 190 to 300 
grams of sodium sulfite, NaSO3, which encompassed the prescribed dosing per test.  While air 
from the blower was diverted from the system, an external centrifugal pump circulated the water 
throughout the filter to establish a homogenous mixture of the reagent.  This chemical addition 
was broken up into two or three doses and typically required 20-30 minutes to react sufficiently.  
Sufficient reaction was defined as the point at which the dissolved oxygen meter displayed a 
concentration of less than 0.40 mg/L for both probes. 
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The dissolved oxygen probe preceding the airlift was positioned in the filter just prior to 
the entry point of water flow into the 6″ airlift feed pipe.  The probe used to measure D.O. 
following the airlift was placed seven inches beneath the entry of the filter distribution pipe of 
that received flow from the upper reservoir.   
After the oxygen level was stripped to a sufficient concentration, the external centrifugal 
pump was turned off and Qg was instantly redirected to the air injection point to initiate flow.  
For the first few minutes after Qw in the airlift was initiated, Qg adjustment was required to 
maintain a constant reading in the flow meter.  Each test was allowed to run until the preceding 
D.O. concentration surpassed 7.50 mg/L.   
Qw was assumed to remain constant for each configuration and three to five spot checks 
were performed for each sampling run using both timed measurements of discharge volume and 
venturi differential pressure measurements.  Oxygen Uptake per day was derived by multiplying 
the average Qw for the overall sampling run by the individual instantaneous change in dissolved 
oxygen concentration.  The calculated oxygen transfer rate was associated with the dissolved 
oxygen value recorded for the flow approaching the airlift.  The difference in the dissolved 
oxygen values obtained simultaneously using the double probe meter was evaluated at constantly 
increasing initial oxygen concentrations.  The average Qw for the specified Qg was multiplied by 
these oxygen concentration differentials to yield an Oxygen Transfer Rate (OTR) in Kg-O /day. 2
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CHAPTER 4. RESULTS AND DISCUSSION 
The first set of experiments conducted allowed for relationships to be established 
between the defining parameters: Qg, L, and S:L in the 6″ airlift pump used.  These parameters 
were independently altered to yield a correlation to Qw.   
The second set of experiments conducted utilized the previous data set to conclude the 
most operable airlift pump configuration to be used in practice with the given RSLDM 
PolyGeyser®.  Factors that contributed to this configuration were L required given by the filter, 
submergence depth bounded by filter height and blower pressure constraints.  With this 
information, further tests were run to analyze the reaeration capacity of the 6″ airlift pump so that 
oxygen transfer could be predicted within the confines of the given set-up.  The second set of 
experiments was duplicated two to five times for each air input value used to establish a mean 
value.  The oxygenation portion of each sample run lasted thirty to forty minutes while the 
deoxygenation step required approximately thirty minutes.   
Airlift Pump Discharge 
Water movement or discharge (Qw) through the use of an airlift pump is directly 
proportional to the amount of air that is put into the airlift (Qg) until a certain quantity is reached 
at which point Qw remains the same (Gudipati, 2005).  As the depth of air injection or 
submergence (S) increases, the Qw also increases proportionally so long as L and Qg remains the 
same.  The effects of the variations in lift to submergence ratio and air input can be seen in figure 
4-1.  The raw and computed data for this first set of experiments can be seen in appendix D.  The 
values shown in Figure 4-1 were generated using loose control of L and S by arbitrarily adjusting 
the overall depth of static water level in the filter/airlift system.  S was periodically altered to 






















Figure 4-1    Both S:L and Q  will positively enhance Qg w in a 6 inch airlift pump for lift 
heights ranging from 9 to 15 inches. 
Airlift Discharge Potential with Increasing Air Input and S:L Ratio 
Additional tests were conducted to generate more refined relationships between S:L and 
Qw when L was predetermined and held constant.  This was accomplished by raising or lowering 
the air injection pipe.  Performance for the 12″ L configuration can be seen in figure 4-2 where 
Qg and S:L was systematically increased. The raw and computed data for these test 
configurations can be seen in appendix E.  Similar performance curves can be seen for 9″ and 
15″ L configurations in appendix A. Qw versus Qg was seen to follow a logarithmic pattern in 
every case tested.  This trend agrees well with flow patterns documented using similar 
configurations (Wurts et al, 1994; Parker and Suttle, 1987; Gudipati, 2005).  The largest S:L 
ratio for each L configuration exerted the greatest Qw per unit of Qg.  This case is most evident 
in the 12″ L scenario where a maximum Qw of 169 gallons per minute was achieved using 28 
cubic feet per minute of Qg. 
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Figure 4-2    Qw increases logarithmically with Qg and S:L 
Airlift Discharge Potential with Increasing Air Input and Lift Height 
For a fixed S:L of 3:1 as graphed in figure 4-3, Qw  was seen to increase with L.  The 
greatest value of L equal to 15″ correlated to the deepest S value of 45″.  Under these conditions, 
Qw for a given Qg was greatest which is contrary to expectations.  This could have been the result 
of the deeper S.  Awari et. al. (2004) noted that S:L had a positive affect of Qw due to the 
condition related to compressed air escape at the point of water and air separation in the airlift 
pump.  It was noted that if compressed bubbles rising in the draft tube did not have adequate 
draft tube length or S to fully expand, they would escape through the surface of the water 
prematurely resulting in a loss of energy.  This was believed to explain the current condition 
revealing that S maybe as or more important than Q  in determining Qg w, within the 




























15" Single Draft 3:1 S:L
12" Single Draft 3:1 S:L
9" Single Draft 3:1 S:L
Figure 4-3.    When L is confined to 15″ or less, S may be as important as Qg for 
enhancing Qw
 
Airlift Discharge Potential Using Multiple Draft Tubes 
 
Figure 4-4    The double draft tube in the current configuration could not yield the 
multiplicative Q
Single vs. Double Draft Tube 

























12" Double Draft 3:1 S:L
12" Single Draft 3:1 S:L
 expected because of frictional velocity constraints. w
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In an effort to maximize Qw efficiency, the 12″ L double 6″ draft tube scenario as 
described earlier was evaluated and found  to be less efficient with respect to the Q :Qg w ratio 
than the single draft tube setting for all S:L ratios as can be seen in figure 4-4.  Similar findings 
were seen for the 9″ and 15″ configurations and can be seen in appendix A. 
In theory the flow rate should increase in a multiplicative manner as the number of 
duplicate draft tubes increases so long as they are plumbed independently of each other.  This 
means that the plumbing for the feed pipe, draft tube, and discharge pipe are duplicated for each 
additional airlift pump.  For instance, Qw equal to 116 gpm was achieved using Qg equal to 30 
cfm for a single draft tube having a 12″ lift and a 3:1 S:L ratio configuration as seen in figure 4-
4.  The double draft tube tested should have yielded a Qw of 232 gpm using a combined Qg equal 
to 60 cfm if they were plumbed independently on opposite sides of the filter.  However, this 
double draft tube configuration only sustained a Qw of 162 gpm.  Using other Qg values for the 
double draft tube configuration, Qw was seen to reach approximately 70% of its theoretical Qw 
value.  The author feels that this could be contributed to the additional head loss incurred in the 
double draft tube configuration at the point of reunion (i.e. the “wye” fitting) in the flow stream 
as seen in appendix B.  Friction in the discharge pipes and fittings goes up with the square of the 
velocity and therefore increased losses which partially offset the benefits of lift consolidation.  If 
the double draft tube scenario would have been plumbed to the filter independent of each other, 
the author believes that the theory of multiplicative Qw values for additional airlift draft tube use 
would corroborate well with other studies (Loyless, 1995; Wurts et al, 1994).   
Airlift Discharge Potential Qg:Q  w
The efficiency of the 6″ airlift pump was studied comparing the ratio of the amount of air 
input to the amount of water output (Q :Qg w).  The 9 inch head loss scenario provided the lowest 
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Q :Qg w ratio when compared to lifts maintaining 12 and 15 inches as seen in figure 4-5.  As with 
all three lift scenarios, the maximum efficiency for a given S:L appears to decline with S.   











































Figure 4-5    The optimum Q :Qg w appears to increase with S:L. 
 
At an S:L of 4:1, Qw was seen to match Q  for a gas to liquid ratio (Q :Qg g w) that 
approached 1:1.  Coincidentally, this gas to liquid ratio occurred at a velocity nearing one foot 
per second, a design target suggested by Malone and Gudipati, (2006b).  As seen in the 12″ lift 
configuration in figure 4-5, optimal Q :Qg w will fall between 1 and 2 for S:L ratios greater than or 
equal to 3:1.  Comparable trends can be seen for 9″ and 15″ lift configurations and can be seen in 
appendix A. 
Conclusion of Optimal Flow Discharge Configuration 
When considering other factors contributing to overall system head loss such as 
decreasing hydraulic conductivity in the bead bed due to microbial biomass, Malone and 
Gudipati (2005) promoted L to be 12″ for RSLDM PolyGeyser® use.  The 4:1 S:L ratio was the 
most productive configuration for this L.  This S:L ratio of 4:1 is further exemplified in Figure 4-
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6 and appears to be optimal at a Qg value between 15 and 25 cfm for a 6″ pipe.  The Qw for the 
previous Qg range suggested velocities within the airlift pipe in the range of 1 foot per second of 
which was also promoted by Malone and Gudipati (2005). 




























Figure 4-6    Qw increases linearly with S:L 
From graph 4-7 a velocity of 1-2 feet per second appears to fall within a Qg range that is 
maximized at 22 cubic feet per minute if a Qg:Q  between 1 and 2 is to be utilized.  It is this Qw w 
range that will be effective for use in the given application. 
For the 12 inch lift scenario it stands to reason that as the submergence increased, the 
Q :Qg w ratio also decreased.  The Qw equation shown below derived for the 12″ L, 4:1 S:L 
configuration was derived from the data plotted in figure 4-7.   
( ) 73.213ln11.112 −∗= qw QQ    Equation 4-1 
 
:QThe lowest Qg w of 1.25 for a single draft tube was obtained at a 4:1 S:L ratio yielding a 
Qw of 150 gpm demanding a Q  of 25 cfm, however Qg g:Qw of 1.0 has been achieved in other 
studies with similar conditions (Hern, 2007).  Designers using this technology could comfortably 
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:Qallow for a Qg w ratio of 1.0 at a velocity of 1.0 feet per second (88 gpm) in a 6″ draft tube.  
These findings concur with the design recommendations from Malone and Gudipati (2006b) 
which advocates that blower sizing that allows for an airlift draft tube water velocity between 1 
and 2 feet per second and a maximum Q :Qq w ratio of 2.0.  These criteria should provide between 
75% and 100% reserve capacity for future use. 
   
Figure 4-7    Optimal Qw for a 12″ L and 4:1 S:L configuration using a 6″ draft tube 
was observed within a water velocity of 1 to 2 ft/sec of which corresponds to a 
maximum Q




























g of 22 cfm 
  
Airlift Pump Oxygen Transfer 
All oxygen transfer evaluations were performed to support the design rules formulated 
from the first set of tests.  In order to correlate the discharge tests runs with evaluations for 
oxygen uptake the Qg was tested over a range from 15 to 30 cfm.  The raw and computed data 
for this second set of experiments can be found in appendix F.   
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Airlift Oxygen Transfer for Differing Initial Concentrations 
Heterotrophic and nitrifying bacteria can typically utilize substrate in a waste stream at 
oxygen concentrations as low as 1.00 mg-O2/L (Wagener, 2003: Bellelo, 2005).  For this reason, 
oxygen transfer rates computed from the various levels of Qg were filtered to analyze transfer 
potential at different concentration deficits.  The concentration deficit (Cdeficit ) was termed as the 
saturation concentration (Csat) of dissolved oxygen minus the concentration of dissolved oxygen 
at time t (C ) prior to entry into the airlift pump as seen below.  The initial concentration (Ct i) was 
the concentration of the water that was seen by the airlift pump before entry.   
   Equation 4-2 tsatdeficit CCC −=
 
After fitting most of the common trend lines to the data, a linear fit was found to be the 
most appropriate.  The trend lines were set to originate from the zero intercept and a constant 






























Figure 4-8    Oxygen transfer in a 6” airlift pump increases at a proportional rate to air 
input and Cdeficit. 
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A good fit was observed to follow the majority of the data in each set except for the areas 
were Cdeficit was the largest.  The author feels that these deviations were due to measurement 
error and experimental design.  Each of the data sets can be found in appendix F and graphed 
with corresponding linear fits as can be seen in figure 4.8. 
The oxygen transfer rate appeared to be optimum at a Qg of approximately 20 cfm.  The 
rate of oxygen transfer into the water was also seen to decrease as the concentration deficit 
decreased.   
Conclusion of Oxygen Transfer 
After reviewing the information based on Qw and OTR, the author feels that an air input 
rate between 17 and 22 cfm at a 4:1 S:L ratio appeared to be the optimum operating range for Qg 
for a single 6 inch draft tube.  Additional oxygen demand exerted by the RSLDM PolyGeyser® 
unit should be fulfilled by additional independently plumbed 6″ draft tubes.   
 
















6 inch 15 cfm @ 93 gpm
6 inch 20 cfm @ 127 gpm
6 inch 25 cfm @ 154 gpm
6 inch 30 cfm @ 173 gpm
Figure 4-9    The rate at which oxygen is transferred into the water appears to max out at 
Qg equal to 25 cfm 
 
Figure 4-9 also shows how the oxygen transfer rate decreased slightly when air input was 
increased from 25 to 30 cfm.  As with flow discharge from an airlift pump, the data suggests that 
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a point of maximum oxygen uptake was achieved for a given Qg.  For this reason, the data set 
from the Qg of 30 cfm was not considered when a mathematical expression was derived for 
oxygen transfer.  A plot of the slope coefficients against air input for the three remaining data 
sets indicated that a linear trend could correlate the independent variables, Cdeficit and air input 
and is seen plotted in figure 4-10.  The author feels that while the residual error incurred with the 
use of this multiple linear regression approach grows, it was still acceptable when the expression 

























Figure 4-10    Oxygen transfer in 6″ airlift pumps can be correlated to air input and Cdeficit
 
Then by using the coefficient given in figure 4-10, the following expression was derived 
which correlated Qg with Cdeficit.   
 
)   Equation 4-3 AOTR = 0.0179 Q  (Cg sat – Ct
 
Where AOTR is the actual oxygen transferred by the airlift pump into the water, Kg-
DO/day; Csat is the maximum concentration of oxygen in water for a given temperature, mg/L; Ct 
is the concentration of oxygen in the water prior to entering the airlift pump, mg/L; and Qg is the 
flow rate of air injected into the airlift pump, ft3/min.   
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CHAPTER 5. CONCLUSION 
In an effort to facilitate traditional engineering design parameters related to the use of this 
technology for domestic wastewater treatment, various mathematical models have been 
developed from data found in the existing research.  Particular emphasis has been given to sizing 
criteria related to the use of six inch airlift pump recirculation with the SLDM filters.  These 
parameters will include: oxygen consumption guidelines, air input requirements, and airlift pump 














































Figure 5-1    The 6″ airlift pump can supply adequate aeration to sustain both carbon 
oxidation and nitrification in the bead bed at the lowest suggested Qg
 
Figure 5-1 shows that the 6″ airlift pump studied was capable of supplying a minimum 
1.9 Kg-O /day at C2 i of 1.00 which is the lowest concentration required by bacterial biomass to 
prevent oxygen limitation conditions in the bead bed for BOD reduction.  Wagener (2003) and 
Bellelo (2006) indicated that RSLDM domestic wastewater filters were capable of removing 
BOD at a rate of 2.0 Kg-BOD/m3-day when some form of primary clarification was utilized.  At 
this oxidation rate, a 25 ft3 PolyGeyser® filter coupled with 6″ airlift pump could operate most 
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effectively with the minimum required Qg of 15 cfm.  A 100 percent reserve factor would dictat
that an available air delivery of 25 cfm should be available to the pump of which would supply 
2.9 Kg-O
e 









les to follow when 25 ft3 PolyGeyser® filters are 
coupled with 6″ airlift pumps to treat domestic wastewater.   
/day at C2 i of 1.00.   
Different sizing criteria
stic wastewater treatment environment.  At the suggested minimum Qg of 15 cfm which 
correlates to 1.0 feet per second in the airlift draft tube, AOTR is supplied at a rate of 1.5 Kg-
O /day at C  of 3.00.  This C2 i i of 3.00 is necessary to prevent oxygen limitations in the bead be
for nitrifying bacteria.  Golz et al. (1999) reported that for every mg of nitrogen synthesized, the
filter required 8.40 mg of oxygen.  This heavy demand for oxygen relates to the fact that when 
bead filters are only given nitrogen based substrate as a food source, only 50% of the total 
biomass is utilizing the oxygen.  The other 50% of available oxygen is consumed by 
heterotrophic bacteria and therefore exert a greater demand on available O2 (Malone a
Beecher, 2000).  Likewise, Bellelo (2006) reported that bead filters were capable of sustai
nitrification rate of 1015 grams-N/m3 3-day.  When considering the use of a 25 ft  PolyGeyser® 
filter, approximately 0.7 Kg-N/filter-day is achievable for nitrification.  This correlates to 3.0 
Kg-O2/filter-day is needed to maintain adequate oxygen supply to the nitrifying bacteria.  Figu
5-1 shows that a single 6″ airlift pump can maintain one fourth of this reaeration rate and thus 
four independent draft tubes would be required at a Qg of 15 cfm apiece.  By having the capaci
to increase Qg to 25 cfm per draft tube, a 50 percent reserve could be available for use.  This 
ultimately means that 100 cfm of Qg is necessary to achieve the maximum designed nitrificati
performance of the 25 ft3 PolyGeyser® filter.   
Table 5-1 lists the appropriate design ru
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Tab
PolyGeyser  filters in domestic wastewater treatment applications. 
 Design Rule Recommendation Comment 
le 5-1    Design rules prescribed for 6″ airlift pump use when combined with 25 ft3 
®
 
1 Lift Height m operation of the Type III 25 
ft3 filter 
12 inch 
Dictated as the Cumulative 
Head Loss for maximu
Recommended to achieve th
greatest discharge potentia
from the pump 
e 
l 2 S:L Ratio 4:1 
BOD removal→1 
3 # of Draft Tube Use 
NH3 re al→4 
al independent draft Addition
tubes can be utilized in a 
multiplicative manner mov
BOD Removal  
Qg→25 cfm
Q →15 cfm g
 (100% Reserve) 4 Air Requirement NH3 Removal  
Qg→60 cfm 
Qg→100 cfm (50% reserve) 
ome 
t Up 
Qg should be supplied @ 60″ 
of Water Column to overc
Static Head during Star
Minimize Frictional Head 
Loss 5 6″ Draft Tube Velocity 1-2 feet per second 
 
The arrangement of four perimeter of the given 25 ft3 
RSLDM filter could induce too muc to day  operation in a domestic 
wastew  
 (4) 6″ draft tubes around the 
h congestion for day ease of
ater setting.  For this reason and others related to economies of scale, discharge and
aeration potential should be explored in future large diameter airlift pump studies in order to 
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APPENDIX A: SUPPLEMENTAL GRAPHS 
 
9″ and 15″ Lift configurations which show that Qw increases with S:L and Qg. which correspond 




























































As with the 12″ L configuration, the double draft tubes used in the 9″ and 15″ L 
configurations could not yield the multiplicative Qw expected because of frictional velocity 
constraints.  This graph corresponds with figure 4-4 in the text. 
Single vs. Double Draft Tube 

























15" Double Draft 3:1 S:L
15" Single Draft 3:1 S:L
9" Double Draft 3:1 S:L


























































The optimum Q :Qq w appears to increase with S:L as seen in these two graphs which 






APPENDIX B: SUPPLEMENTAL VIEWS OF EXPERIMENTAL 
APPARATUS 
 
This “wye” PVC fitting shows the point of significant head loss and Qw when discharge is 
recombined after pumping through two 6″ draft tubes used simultaneously.  This view 




APPENDIX C: PITOT TUBE DESIGN RECOMMENDATIONS 
 
Liquid low pressure water flow systems can be analyzed relatively efficiently and cost 
effectively through the use of pitot tube measurement if one recognizes a few inherent 
limitations.  These limitations can be mitigated with the following techniques:   
 
 Direct sunlight on tubes for extended periods induces algal growth within 
 Mitigated by periodic overnight draining/drying of tubes (squeezing tube closed with “C” 
clamp at conduit and draining through 3-way on/off valve in the line) 
 
 Small air bubbles become trapped in the tube line during normal operation 
 Mitigated by manual tapping of threaded barb in conduit and rolling of the tube behind 
the bubble to float up and out of the line 
 
 Water level within the tubes displays extensive bounce or jumping during high flow 
operation 
 Mitigated through the use of the following dampening techniques: 
 Precede the 3/8″ I.D. tube affixed to the measurement datum with a smaller I.D. tube 
(1/4″).  This smaller section can run from the tapped flowing conduit to the larger 
3/8″ tubing.  (Note: Initial tube section should not be smaller than 1/4″ I.D. due to 
potential clogging and measurement tube section should not be smaller than 3/8″ I.D. 
due to capillary retention) 
 A 7/16″ plug or dowel rod should be inserted in the top of the 3/8″ measurement pitot 
tube section, See pictures below.  (Note:  The dowel rod should be approximately 
3/4″ long and have a 1/16″ hole drilled through its length.  For added dampening 




 Use digital photography to capture the water level in all of the pitot tubes in a 
simultaneous instant.  (Note:  The zoom feature of most digital photography software 
programs allows for precise measurement of the meniscus of the water level in the 
pitot tube.  Approximate water level location can also be found in a digital image by 
the raising and lowering of rubber gaskets on the outside of the tubes to a location just 
below the jumping meniscus.)  
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APPENDIX D: DATA GENERATED FOR GENERALIZED RELATIONSHIP BETWEEN 
LIFT AND SUBMERGENCE 
Referencing Figure 4-1 in Main Text    Table 1  Date:1-07-07 through 1-09-07
1 S:L S:L Air Flow Lift S:L S:L Air Flow Lift S:L S:L Air Flow Lift S:L S:L Air Flow 
 (in.) %   
 
(cf
m)  (gpm)  (in.) %    (cfm)  (gpm)  (in.) %    (cfm)  (gpm)  (in.) %   
(cf
m)  (gpm) 
8.90 20.3% 4.94 10.0 70.19 9.13 20.9% 4.78 15.0 106.63 10.55 25.0% 4.01 20.0 128.95 10.75 25.5% 3.92 25.0 144.65 
9.17 19.3% 5.19 10.0 81.58 9.57 20.3% 4.93 15.0 112.00 11.54 27.9% 3.58 20.0 112.39 11.57 28.1% 3.56 25.0 132.55 
9.49 18.5% 5.40 10.0 103.57 9.65 22.3% 4.48 15.0 99.10 11.65 25.8% 3.87 20.0 123.90 12.13 27.2% 3.68 25.0 151.31 
10.04 23.5% 4.26 10.0 57.71 10.47 24.7% 4.05 15.0 84.32 11.97 24.6% 4.07 20.0 146.38 12.56 31.2% 3.21 25.0 120.93 
10.12 20.0% 5.00 10.0 84.42 10.87 21.8% 4.59 15.0 120.93 12.28 30.3% 3.30 20.0 101.41 12.91 29.4% 3.40 25.0 131.43 
10.39 22.4% 4.46 10.0 68.06 11.26 24.7% 4.04 15.0 101.39 12.44 28.1% 3.56 20.0 115.65 12.99 27.2% 3.67 25.0 156.74 
10.63 19.7% 5.08 10.0 95.28 11.42 21.4% 4.66 15.0 135.99 12.72 26.5% 3.77 20.0 130.27 13.50 34.3% 2.91 25.0 106.30 
10.67 21.3% 4.69 10.0 71.66 11.61 28.2% 3.55 15.0 71.38 12.80 24.7% 4.05 20.0 150.16 13.58 31.4% 3.18 25.0 124.16 
11.38 27.4% 3.64 10.0 40.41 11.61 23.7% 4.23 15.0 107.14 13.31 30.6% 3.27 20.0 104.87 13.94 29.8% 3.36 25.0 142.96 
11.50 21.6% 4.62 10.0 79.71 11.93 22.6% 4.42 15.0 123.27 13.46 34.2% 2.92 20.0 84.66 14.41 31.1% 3.21 25.0 132.68 
11.57 25.6% 3.90 10.0 51.07 12.17 27.3% 3.67 15.0 89.08 13.46 26.3% 3.80 20.0 137.94 14.65 38.4% 2.61 25.0 86.20 
12.05 24.8% 4.04 10.0 60.80 12.52 24.0% 4.16 15.0 107.31 13.54 28.7% 3.48 20.0 122.99 14.76 35.1% 2.85 25.0 109.48 
12.80 24.7% 4.05 10.0 67.18 12.83 26.8% 3.73 15.0 98.33 14.45 28.8% 3.47 20.0 132.35 15.16 33.3% 3.01 25.0 121.88 
12.91 32.3% 3.09 10.0 22.55 12.87 32.2% 3.10 15.0 55.28 14.49 37.8% 2.65 20.0 65.57      
13.07 29.9% 3.34 10.0 38.90 13.46 31.1% 3.22 15.0 75.36 14.69 31.9% 3.13 20.0 109.36      
13.58 28.8% 3.47 10.0 42.85 13.70 26.9% 3.72 15.0 95.03 15.31 36.9% 2.71 20.0 72.43      
14.13 28.0% 3.57 10.0 41.00 13.86 29.6% 3.38 15.0 79.28 15.35 33.9% 2.95 20.0 90.98      
14.65 34.8% 2.88 10.0 28.15 14.65 38.4% 2.61 15.0 39.55           
14.96 32.7% 3.06 10.0 28.76 14.65 34.8% 2.88 15.0 52.74           
     14.69 25.2% 3.97 15.0 114.75           
     14.84 32.4% 3.09 15.0 64.97           
     14.96 30.1% 3.32 15.0 81.52           
APPENDIX E: RAW AND COMPUTED DATA FOR THE FIRST SET OF DISCHARGE 
EXPERIMENTS 
All measurements given in the raw data table actually constitute negative values from the datum or the horizontal center line 
(D1) of the discharge pipe of the airlift pump.   
 
Obs. #→ Indicates the observation number given to each data set taken referring to: 
S or D – Single or Double Draft Tube 
First Number – month 
Second and Third Number – day of the month 
Dash and Fourth Number – Consecutive observation taken that day 
(example: S223-9 corresponds to the ninth data set taken for a single draft tube on the 23 of February all in the year 2007) 
 
Head Above Screen (P1)→ Pitot tube pressure exerted on the outer hull of the filter above the screen plate 
 
Water Level in Top of Tank (P2)→ Static water level measured using a pitot tube lying on the bottom of the upper reservoir of the 
filter from which overall static lift (L) is compared 
 
Head Under Bead Bed (P3)→ Pitot tube pressure exerted on the outer hull of the filter under the bead bed 
 
Head Before Venturi (P4)→ Pitot tube water level measuring the pressure before entry into the venturi 
 
Head Inside 4″ Pipe (P5)→ Pitot tube water level measuring the pressure inside the venturi 
 
Head After Venturi (P6)→ Pitot tube water level measuring the pressure after exiting the venturi 
 
Head Bottom of Draft Tube White (P7)→ Pitot tube water level measuring the pressure at the bottom of the first draft tube when 
used.  This white tube is the first that breaks off of the main flow line from the feed tube through the use of a “three-way” PVC fitting.  
The pressure tap is mounted to the inside wall of the pipe below the point of air injection approximately 15″ above the horizontal 
center line of the three-way.   
 
Head Bottom of Draft Tube Clear (P8)→ Pitot tube water level measuring the pressure at the bottom of the second draft tube when 
used.  This tube is preceded by an “elbow” PVC fitting and is constructed of conventional white PVC tubing on the top and clear 
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acrylic tubing on the bottom.  The pressure tap is mounted to the inside wall of the pipe below the point of air injection approximately 
12″ above the inside radius of the elbow.   
 
Lift→ Includes the L configuration that was utilized for the current series of tests. 
 
Actual Depth of Submrgnce→ This value is the actual length of the air injection pipe from the datum.  From this value, submergence 
is derived by subtracting the L value.   
 
Box Volume→ This value relates the volume of water pumped by the airlift 
 
Time to Fill Bucket→ This value relates to the time elapsed to fill the given volume of water to the box.   
 
Qw→ This is the computed water flow (Qw) achieved by the given pump configuration.   
 
Qg→ This is the measured air input (Q ) into the airlift draft tube.   g
 
Qg:Q → This refers to the ration of air input needed to generate a given water discharge w
 
Δ Head for Venturi→ These two columns refer to the change in pressure exerted on the water flow when it travels through the 
venturi of which are given in units of millimeters and inches 
 
Permanent Head Loss from Venturi→ These two columns refer to the change in pressure exerted on the water flow when it travels 
out of the venturi of which are given in units of millimeters and inches.  This value was computed to analyze overall head loss from 
the use of the venturi 
 
Head Loss Through the Bead Bed→ These two columns refer to the change in pressure exerted on the water flow when it travels 
through both the bead bed and the screen and are given in units of millimeters and inches.   
 
Head Loss Through Filter Inlet Pipe→ These two columns refer to the change in pressure exerted on the water flow when it travels 
through the inlet pipe connecting the upper reservoir and the area below the bead bed.  These values are given in units of millimeters 
and inches.   
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Total Head Loss to Bottom of White Draft Tube→ These two columns refer to the change in pressure exerted on the water flow 
when it travels from the upper reservoir through the entire filter and out to the point of air injection in the first encountered white PVC 
draft tube of which was only utilized for double draft tube testing.  These values are given in units of millimeters and inches.   
 
Total Head Loss to Bottom of Clear Draft Tube→ These two columns refer to the change in pressure exerted on the water flow 
when it travels from the upper reservoir through the entire filter and out to the point of air injection in the second most commonly used 
clear acrylic draft tube.  These values are given in units of millimeters and inches.   
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Raw Data Recorded for the first set of discharge experiments for a 6″ airlift pump configured with a 9″ Lift. 
 






































Clear  P8 
Lift Actual Depth of Sbmrgnce 
Bucket 
Volume 
Time to Fill 
Bucket Qw Qg
  
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (inch) (inch) (gallon) (second) (gpm) (cfm) 
S223-1 138 82 104 163 228 214 213 220 9 36 25.250 11.04 137.23 55 
S223-2 152 100 120 173 234 220 217 224 9 36 22.625 10.57 128.43 50 
S223-3 175 132 148 194 243 231 228 236 9 36 18.750 9.87 113.98 45 
S223-4 165 120 137 182 232 220 217 226 9 36 18.875 9.68 116.99 40 
S223-5                 9 36 14.750 7.94 111.46 35 
S223-6 188 164 172 201 230 230 223 228 9 36 19.750 12.91 91.79 30 
S223-7 194 169 177 202 226 220 221 223 9 36 13.625 10.34 79.06 25 
S223-8 203 187 193 208 221 218 220 222 9 36 18.875 20.25 55.93 20 
S223-9 178 147 160 194 233 223 225 228 9 45 18.500 10.44 106.32 20 
S223-10 155 108 126 179 238 224 223 233 9 45 17.750 8.32 128.00 25 
S223-11 136 77 99 165 239 220 222 230 9 45 22.250 9.03 147.84 30 
S223-12 148 77 108 180 262 240 230 250 9 45 18.750 7.37 152.65 35 
S223-13 155 77 110 186 278 253 248 262 9 45 21.875 8.28 158.51 40 
S223-14 163 77 116 197 295 272 265 283 9 45 23.500 8.47 166.47 49 
S223-15 138 77 102 166 240 220 225 229 9 54 19.375 8.00 145.31 20 
S223-16 171 128 145 188 238 226 227 233 9 54 21.375 11.10 115.54 15 
S223-17 187 160 169 197 223 218 217 222 9 54 20.500 15.38 79.97 10 
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Raw Data Recorded for the first set of discharge experiments for a 6″ airlift pump configured with a 12″ Lift. 
 






































Clear  P8 
Lift Actual Depth of Sbmrgnce 
Bucket 
Volume 
Time to Fill 
Bucket Qw Qg
  
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (inch) (inch) (gallon) (second) (gpm) (cfm) 
S224-1 259 223 236 272 309 303 299 307 12 36 18.750 11.07 101.63 60 
S224-2 265 232 243 277 308 300 298 304 12 36 15.375 9.75 94.62 55 
S224-3 266 236 246 278 308 303 298 303 12 36 17.500 11.81 88.91 50 
S224-4 264 239 247 273 299 293 296 297 12 36 17.625 12.91 81.91 45 
S224-5 277 253 261 284 304 300 297 302 12 36 16.750 13.56 74.12 40 
S224-6 275 257 262 280 297 293 296 294 12 36 16.375 14.72 66.75 35 
S224-7 289 277 281 293 302 300 300 302 12 36 14.500 18.00 48.33 30 
S224-8 289 280 282 292 298 297 296 296 12 36 15.250 24.68 37.07 25 
S224-9 294 291 291 295 297 296 298 294 12 36 8.750 24.37 21.54 20 
S224-10 294 293 293 294 295 294 296 294 12 36 7.875 54.75 8.63 15 
S224-11 292 292 292 292 292 292 294 292 12 36 0.500 64.78 0.46 10 
S224-12 302 302 302 302 303 302 303 302 12 41 3.500 59.31 3.54 10 
S224-13 305 302 302 306 308 308 308 308 12 41 18.125 58.94 18.45 15 
S224-14 290 280 283 292 298 296 297 297 12 41 18.625 28.72 38.91 20 
S224-15 287 268 275 293 307 304 300 305 12 41 22.625 23.94 56.70 25 
S224-16 296 293 293 297 298 298 299 298 12 48 11.625 36.97 18.87 10 
S224-17 287 276 278 288 297 293 298 294 12 48 12.750 15.19 50.36 15 
S224-18 279 260 265 285 303 297 302 301 12 48 17.000 14.25 71.58 20 
S224-19 259 225 238 272 305 299 296 307 12 48 18.250 11.34 96.56 25 
S224-20 251 211 226 268 315 303 302 309 12 48 17.875 9.25 115.95 30 
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S224-21 225 173 193 247 308 293 295 302 12 48 20.875 9.47 132.26 35 
S224-22 223 167 188 250 322 304 299 310 12 48 22.125 9.32 142.44 40 
S224-23 200     234 322 300 296 314 12 48 22.625 8.62 157.48 46 
S224-24 288 280 282 290 297 294 297 294 12 54 13.750 21.47 38.43 10 
S224-25 276 256 260 282 303 297 299 301 12 54 19.625 16.50 71.36 15 
S224-26 262 229 238 273 306 297 300 302 12 54 20.000 12.19 98.44 20 
S224-27 236 188 205 259 317 303 297 308 12 54 21.375 10.16 126.23 25 
S224-28 224 172 192 248 317 298 302 309 12 54 20.125 8.78 137.53 30 
S224-29 205 131 157 239 333 308 302 318 12 54 22.500 8.32 162.26 35 
S224-30 179 86 129 216 320 288 292 304 12 54 24.000 8.25 174.55 37 
S224-31 299 286 291 303 312 311 310 313 12 60 17.500 21.56 48.70 10 
S224-32 262 233 242 273 301 293 298 297 12 60 19.250 12.53 92.18 15 
S224-33 239 185 205 260 321 304 301 307 12 60 23.500 10.87 129.71 20 
S224-34 212 145 169 243 328 305 300 318 12 60 23.125 9.19 150.98 25 
S224-35 192 108 140 230 333 307 295 318 12 60 23.375 8.31 168.77 28 
S504-1 261 235 244 273 303 297 300 301 12 60 16.750 11.28 89.10 15 
S504-2 262 235 245 273 303 296 300 299 12 60 20.625 13.88 89.16 15 
S504-3 261 235 244 272 302 293 303 299 12 60 21.250 14.57 87.51 15 
S504-4 262 243 255 284 315 308 307 308 12 60 21.000 14.56 86.54 15 
S504-5 244 198 218 267 323 310 311 313 12 60 18.375 9.22 119.58 20 
S504-6 245 198 221 264 317 302 310 309 12 60 22.750 11.57 117.98 20 
S504-7 241 198 216 263 317 303 310 311 12 60 20.750 10.50 118.57 20 
S504-8 243 198 218 265 321 308 309 312 12 60 21.750 10.81 120.72 20 
S504-9 215 154 184 242 316 297 308 303 12 60 21.500 9.03 142.86 25 
S504-10 221 153 188 253 333 313 316 315 12 60 21.125 8.78 144.36 25 
S504-11 219 155 188 248 321 303 314 309 12 60 21.000 8.50 148.24 25 
S504-12 150 100 148 226 323 303 306 304 12 60 20.500 7.31 168.26 30 
S504-13 192 100 152 227 323 301 308 310 12 60 23.250 8.37 166.67 30 
S504-14   100 150 232 327     307 12 60 22.250 8.06 165.63 30 
S504-15 186 100 146 223 319 303 306 302 12 60 21.750 7.75 168.39 30 
S504-16 187 100 149 227 323 303 302 302 12 60 19.625 7.09 166.08 30 
S504-17 187 100 150 227 324 301 308 308 12 60 24.250 8.66 168.01 30 
S224-36 302 297 298 303 305 305 303 307 12 66 13.125 39.34 20.02 5 
S224-37 284 264 270 292 312 306 308 307 12 66 21.875 17.16 76.49 13 
S224-38 258 231 240 268 295 287 294 288 12 66 21.125 14.53 87.23 16 
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Raw Data Recorded for the first set of discharge experiments for a 6″ airlift pump configured with a 15″ Lift. 
 






































Clear  P8 
Lift Actual Depth of Sbmrgnce 
Bucket 
Volume 
Time to Fill 
Bucket Qw Qg
  
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (inch) (inch) (gallon) (second) (gpm) (cfm) 
S224-39 383 380 383 383 383 383 383 380 15 41 1.000 59.37 1.01 15 
S224-40 388 387 387 388 388 388 387 388 15 41 7.375 59.57 7.43 20 
S224-41 373 367 370 373 377 377 376 375 15 41 21.000 59.22 21.28 25 
S224-42 383 370 377 386 391 390 387 389 15 41 21.750 40.91 31.90 30 
S224-43 357 336 346 361 373 368 370 371 15 41 23.375 25.87 54.21 35 
S224-44 358 333 347 366 383 378 376 383 15 41 21.125 19.81 63.98 40 
S224-45 352 320 335 359 382 376 378 380 15 41 18.875 14.41 78.59 45 
S224-46 344 312 326 353 380 373 370 377 15 41 21.500 15.28 84.42 50 
S224-47 352 311 331 363 394 388 383 390 15 41 24.875 17.41 85.73 56 
S224-48 378 377 377 377 378 377 380 379 15 52.5 4.625 59.56 4.66 10 
S224-49 377 368 373 378 381 378 380 379 15 52.5 14.125 30.43 27.85 15 
S224-50 373 353 363 377 386 384 384 387 15 52.5 20.250 24.47 49.65 20 
S224-51 348 317 332 355 377 373 374 377 15 52.5 22.500 17.81 75.80 25 
S224-52 339 298 317 352 383 375 374 378 15 52.5 25.875 16.78 92.52 30 
S224-53 318 262 288 336 384 373 367 377 15 52.5 21.750 11.12 117.36 35 
S224-54 308 258 277 328 383 368 373 376 15 52.5 24.375 11.63 125.75 40 
S224-55 282 219 243 309 383 364 360 373 15 52.5 25.875 10.78 144.02 43 
S224-56 387 381 384 387 390 388 389 388 15 60 18.250 59.97 18.26 10 
S224-57 367 343 357 372 385 383 380 386 15 60 24.125 26.93 53.75 15 
S224-58 352 319 335 363 387 382 378 386 15 60 25.875 19.50 79.62 20 
S224-59 317 267 290 332 378 364 372 375 15 60 25.875 13.38 116.03 25 
S224-60 297 244 262 316 377 360 367 365 15 60 26.125 11.87 132.06 30 
S224-61 287 221 245 314 388 371 367 379 15 60 24.500 9.93 148.04 33 
S224-62 384 383 384 383 383 383 387 383 15 67.5 5.375 59.44 5.43 6 
S224-63 367 345 358 373 383 380 381 382 15 67.5 22.750 23.53 58.01 12 
S224-64 350 316 332 358 383 378 375 381 15 67.5 26.250 19.50 80.77 16 




Data computed from the raw data of the first set of discharge experiments for a 6″ airlift pump configured with a 9″ Lift. 
 

























































ratio (mm) (in) 
(mm H2O) (in H2O) (mm H2O) (in H2O) (mm H2O) (in H2O) 
(mm 
H2O) (in H2O) 
(mm 
H2O) (in H2O) 
S223-1 3.00 65 2.56 51 2.01 34 1.34 22 0.87     138 5.43 
S223-2 2.91 61 2.40 47 1.85 32 1.26 20 0.79     124 4.88 
S223-3 2.95 49 1.93 37 1.46 27 1.06 16 0.63     104 4.09 
S223-4 2.56 50 1.97 38 1.50 28 1.10 17 0.67     106 4.17 
S223-5 2.35 0 0.00 0 0.00 0 0.00 0 0.00     0 0.00 
S223-6 2.44 29 1.14 29 1.14 16 0.63 8 0.31     64 2.52 
S223-7 2.37 24 0.94 18 0.71 17 0.67 8 0.31     54 2.13 
S223-8 2.67 13 0.51 10 0.39 10 0.39 6 0.24     35 1.38 
S223-9 1.41 39 1.54 29 1.14 18 0.71 13 0.51     81 3.19 
S223-10 1.46 59 2.32 45 1.77 29 1.14 18 0.71     125 4.92 
S223-11 1.52 74 2.91 55 2.17 37 1.46 22 0.87     153 6.02 
S223-12 1.72 82 3.23 60 2.36 40 1.57 31 1.22     173 6.81 
S223-13 1.89 92 3.62 67 2.64 45 1.77 33 1.30     185 7.28 
S223-14 2.20 98 3.86 75 2.95 47 1.85 39 1.54     206 8.11 
S223-15 1.03 74 2.91 54 2.13 36 1.42 25 0.98     152 5.98 
S223-16 0.97 50 1.97 38 1.50 26 1.02 17 0.67     105 4.13 
S223-17 0.94 26 1.02 21 0.83 18 0.71 9 0.35     62 2.44 
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Data computed from the raw data of the first set of discharge experiments for a 6″ airlift pump configured with a 12″ Lift. 
 

























































ratio (mm) (in) 
(mm H2O) (in H2O) (mm H2O) (in H2O) (mm H2O) (in H2O) 
(mm 
H2O) (in H2O) 
(mm 
H2O) (in H2O) 
S224-1 4.42 37 1.46 31 1.22 23 0.91 13 0.51     84 3.31 
S224-2 4.35 31 1.22 23 0.91 22 0.87 11 0.43     72 2.83 
S224-3 4.21 30 1.18 25 0.98 20 0.79 10 0.39     67 2.64 
S224-4 4.11 26 1.02 20 0.79 17 0.67 8 0.31     58 2.28 
S224-5 4.04 20 0.79 16 0.63 16 0.63 8 0.31     49 1.93 
S224-6 3.92 17 0.67 13 0.51 13 0.51 5 0.20     37 1.46 
S224-7 4.64 9 0.35 7 0.28 8 0.31 4 0.16     25 0.98 
S224-8 5.04 6 0.24 5 0.20 7 0.28 2 0.08     16 0.63 
S224-9 6.94 2 0.08 1 0.04 3 0.12 0 0.00     3 0.12 
S224-10 13.00 1 0.04 0 0.00 1 0.04 0 0.00     1 0.04 
S224-11 161.52 0 0.00 0 0.00 0 0.00 0 0.00     0 0.00 
S224-12 21.13 1 0.04 0 0.00 0 0.00 0 0.00     0 0.00 
S224-13 6.08 2 0.08 2 0.08 3 0.12 0 0.00     6 0.24 
S224-14 3.84 6 0.24 4 0.16 7 0.28 3 0.12     17 0.67 
S224-15 3.30 14 0.55 11 0.43 12 0.47 7 0.28     37 1.46 
S224-16 3.96 1 0.04 1 0.04 3 0.12 0 0.00     5 0.20 
S224-17 2.23 9 0.35 5 0.20 9 0.35 2 0.08     18 0.71 
S224-18 2.09 18 0.71 12 0.47 14 0.55 5 0.20     41 1.61 
S224-19 1.94 33 1.30 27 1.06 21 0.83 13 0.51     82 3.23 
S224-20 1.94 47 1.85 35 1.38 25 0.98 15 0.59     98 3.86 
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S224-21 1.98 61 2.40 46 1.81 32 1.26 20 0.79     129 5.08 
S224-22 2.10 72 2.83 54 2.13 35 1.38 21 0.83     143 5.63 
S224-23 2.18 88 3.46 66 2.60 200 7.87 0 0.00     314 12.36 
S224-24 1.95 7 0.28 4 0.16 6 0.24 2 0.08     14 0.55 
S224-25 1.57 21 0.83 15 0.59 16 0.63 4 0.16     45 1.77 
S224-26 1.52 33 1.30 24 0.94 24 0.94 9 0.35     73 2.87 
S224-27 1.48 58 2.28 44 1.73 31 1.22 17 0.67     120 4.72 
S224-28 1.63 69 2.72 50 1.97 32 1.26 20 0.79     137 5.39 
S224-29 1.61 94 3.70 69 2.72 48 1.89 26 1.02     187 7.36 
S224-30 1.59 104 4.09 72 2.83 50 1.97 43 1.69     218 8.58 
S224-31 1.54 9 0.35 8 0.31 8 0.31 5 0.20     27 1.06 
S224-32 1.22 28 1.10 20 0.79 20 0.79 9 0.35     64 2.52 
S224-33 1.15 61 2.40 44 1.73 34 1.34 20 0.79     122 4.80 
S224-34 1.24 85 3.35 62 2.44 43 1.69 24 0.94     173 6.81 
S224-35 1.24 103 4.06 77 3.03 52 2.05 32 1.26     210 8.27 
S504-1 1.26 30 1.18 24 0.94 17 0.67 9 0.35     66 2.60 
S504-2 1.26 30 1.18 23 0.91 17 0.67 10 0.39     64 2.52 
S504-3 1.28 30 1.18 21 0.83 17 0.67 9 0.35     64 2.52 
S504-4 1.30 31 1.22 24 0.94 7 0.28 12 0.47     65 2.56 
S504-5 1.25 56 2.20 43 1.69 26 1.02 20 0.79     115 4.53 
S504-6 1.27 53 2.09 38 1.50 24 0.94 23 0.91     111 4.37 
S504-7 1.26 54 2.13 40 1.57 25 0.98 18 0.71     113 4.45 
S504-8 1.24 56 2.20 43 1.69 25 0.98 20 0.79     114 4.49 
S504-9 1.31 74 2.91 55 2.17 31 1.22 30 1.18     149 5.87 
S504-10 1.30 80 3.15 60 2.36 33 1.30 35 1.38     162 6.38 
S504-11 1.26 73 2.87 55 2.17 31 1.22 33 1.30     154 6.06 
S504-12 1.33 97 3.82 77 3.03 2 0.08 48 1.89     204 8.03 
S504-13 1.35 96 3.78 74 2.91 40 1.57 52 2.05     210 8.27 
S504-14 1.35 95 3.74         50 1.97     207 8.15 
S504-15 1.33 96 3.78 80 3.15 40 1.57 46 1.81     202 7.95 
S504-16 1.35 96 3.78 76 2.99 38 1.50 49 1.93     202 7.95 
S504-17 1.34 97 3.82 74 2.91 37 1.46 50 1.97     208 8.19 
S224-36 1.87 2 0.08 2 0.08 4 0.16 1 0.04     10 0.39 
S224-37 1.27 20 0.79 14 0.55 14 0.55 6 0.24     43 1.69 
S224-38 1.37 27 1.06 19 0.75 18 0.71 9 0.35     57 2.24 
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Data computed from the raw data of the first set of discharge experiments for a 6″ airlift pump configured with a 15″ Lift. 
 

























































ratio (mm) (in) 
(mm H2O) (in H2O) (mm H2O) (in H2O) (mm H2O) (in H2O) 
(mm 
H2O) (in H2O) 
(mm 
H2O) (in H2O) 
S224-39 111.02 0 0.00 0 0.00 0 0.00 3 0.12     0 0.00 
S224-40 20.14 0 0.00 0 0.00 1 0.04 0 0.00     1 0.04 
S224-41 8.79 4 0.16 4 0.16 3 0.12 3 0.12     8 0.31 
S224-42 7.03 5 0.20 4 0.16 6 0.24 7 0.28     19 0.75 
S224-43 4.83 12 0.47 7 0.28 11 0.43 10 0.39     35 1.38 
S224-44 4.68 17 0.67 12 0.47 11 0.43 14 0.55     50 1.97 
S224-45 4.28 23 0.91 17 0.67 17 0.67 15 0.59     60 2.36 
S224-46 4.43 27 1.06 20 0.79 18 0.71 14 0.55     65 2.56 
S224-47 4.89 31 1.22 25 0.98 21 0.83 20 0.79     79 3.11 
S224-48 16.05 1 0.04 0 0.00 1 0.04 0 0.00     2 0.08 
S224-49 4.03 3 0.12 0 0.00 4 0.16 5 0.20     11 0.43 
S224-50 3.01 9 0.35 7 0.28 10 0.39 10 0.39     34 1.34 
S224-51 2.47 22 0.87 18 0.71 16 0.63 15 0.59     60 2.36 
S224-52 2.43 31 1.22 23 0.91 22 0.87 19 0.75     80 3.15 
S224-53 2.23 48 1.89 37 1.46 30 1.18 26 1.02     115 4.53 
S224-54 2.38 55 2.17 40 1.57 31 1.22 19 0.75     118 4.65 
S224-55 2.23 74 2.91 55 2.17 39 1.54 24 0.94     154 6.06 
S224-56 4.10 3 0.12 1 0.04 3 0.12 3 0.12     7 0.28 
S224-57 2.09 13 0.51 11 0.43 10 0.39 14 0.55     43 1.69 
S224-58 1.88 24 0.94 19 0.75 17 0.67 16 0.63     67 2.64 
S224-59 1.61 46 1.81 32 1.26 27 1.06 23 0.91     108 4.25 
S224-60 1.70 61 2.40 44 1.73 35 1.38 18 0.71     121 4.76 
S224-61 1.67 74 2.91 57 2.24 42 1.65 24 0.94     158 6.22 
S224-62 8.27 0 0.00 0 0.00 0 0.00 1 0.04     0 0.00 
S224-63 1.55 10 0.39 7 0.28 9 0.35 13 0.51     37 1.46 
S224-64 1.48 25 0.98 20 0.79 18 0.71 16 0.63     65 2.56 
S224-65 1.30 37 1.46 30 1.18 24 0.94 17 0.67     88 3.46 
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APPENDIX F: RAW AND COMPUTED DATA FROM THE SECOND SET OF OXYGEN 
TRANSFER EXPERIMENTS 
 
Each data set was programmed into the dissolved oxygen meter to take simultaneous measurements every ten seconds.  The 
data was restricted immediately after start-up to values above 0.50 mg-O2/L for reasons related to instability.  Data collected 
towards the end of each replicate was truncated to values that were above 95% saturation.   
 
Time→ Each data set contains simultaneous sets of data that can be identified at exactly the same time 
 
Before and After Airlift DO conc.→ These represent the simultaneous dissolved oxygen measurements taken by the probes located 
before and after the airlift 
 
Delta DO→ These values represent the increase in dissolved oxygen concentration as water travels through the airlift pump for each 
time interval 
 
Ct→ This is the dissolved oxygen concentration of the probe preceding the airlift pump for any given time interval 
 
Csat→ This is the saturation dissolved oxygen concentration for the given temperature of the probe preceding the airlift pump for any 
given time interval  
(=12.36-(0.162*Temp@°C)) 
 
Csat-Ct→ This is the dissolved oxygen concentration deficit from saturation for the given temperature of the probe preceding the airlift 
pump for any given time interval 
 
OTR→ This is the oxygen transfer rate at any given time interval when the Delta DO is multiplied by the sustained water flow rate 
 
Temp. Before and After Airlift→ These represent the water temperature in °C when the dissolved oxygen concentration 
measurements are taken by each probe 
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% of DO Saturation→ This is the % of saturation for the dissolved oxygen concentration for the given temperature of the probe 
preceding the airlift pump for any given time interval.  Measurement was recorded by the meter. 
 
Pressure at DO Probe→ These are the water pressure values taken by each probe at their perspective locations for any given time 
interval.   
 
Head Before Venturi (P4)→ Pitot tube water level measuring the pressure before entry into the venturi taken randomly throughout 
each replicate test 
 
Head Inside 4″ Pipe (P5)→ Pitot tube water level measuring the pressure inside the venturi taken randomly throughout each replicate 
test 
 
Venturi Flow→ This represents the spot check verification of water flow for each replicate test conducted.  The average flow rate 





























(3/31/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm) 
10:54:31 AM 0.61 3.67 0.61 8.375 7.7648 3.9306784 24.6 7.4 1012  
10:54:31 AM 4.28      24.3 51.4 1007
10:54:41 AM 0.70 3.79 0.70 8.375 7.6748 3.8851188 24.6 8.4 1012  
10:54:41 AM 4.49      24.3 54 1007
10:54:51 AM 0.76 3.92 0.76 8.375 7.6148 3.8547458 24.6 9.2 1012
10:54:51 AM 4.68      24.3 56.3 1007
10:55:01 AM 0.87 3.96 0.87 8.375 7.5048 3.7990618 24.6 10.4 1012
10:55:01 AM 4.83      24.4 58.1 1007
10:55:11 AM 1.05 3.92 1.05 8.391 7.341 3.7161434 24.5 12.6 1012
10:55:11 AM 4.97      24.4 59.8 1007
10:55:21 AM 1.40 3.69 1.40 8.407 7.0072 3.547168 24.4 16.8 1012
10:55:21 AM 5.09      24.4 61.2 1008
10:55:31 AM 1.63 3.58 1.63 8.391 6.761 3.4225372 24.5 19.5 1012
10:55:31 AM 5.21      24.4 62.7 1007
10:55:41 AM 1.76 3.54 1.76 8.407 6.6472 3.3649296 24.4 21.1 1012
10:55:41 AM 5.30      24.4 63.8 1007
10:55:51 AM 1.94 3.48 1.94 8.407 6.4672 3.2738105 24.4 23.2 1012
10:55:51 AM 5.42      24.4 65.2 1007
10:56:01 AM 2.04 3.48 2.04 8.407 6.3672 3.2231887 24.4 24.5 1012
10:56:01 AM 5.52      24.4 66.4 1008
10:56:11 AM 2.21 3.39 2.21 8.407 6.1972 3.1371317 24.4 26.5 1012
10:56:11 AM 5.60      24.4 67.4 1007
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10:56:21 AM 2.30 3.39 2.30 8.407 6.1072 3.0915721 24.4 27.6 1012
10:56:21 AM 5.69      24.4 68.5 1007
10:56:31 AM 2.41 3.36 2.41 8.407 5.9972 3.0358882 24.4 28.9 1012
10:56:31 AM 5.77      24.4 69.4 1007
10:56:41 AM 2.53 3.31 2.53 8.407 5.8772 2.9751421 24.4 30.4 1012
10:56:41 AM 5.84      24.4 70.3 1007
10:56:51 AM 2.79 3.12 2.79 8.407 5.6172 2.8435255 24.4 33.4 1012
10:56:51 AM 5.91      24.4 71.1 1007
10:57:01 AM 2.85 3.14 2.85 8.407 5.5572 2.8131524 24.4 34.1 1012
10:57:01 AM 5.99      24.3 72.1 1007
10:57:11 AM 2.94 3.10 2.94 8.407 5.4672 2.7675929 24.4 35.2 1012
10:57:11 AM 6.04      24.3 72.7 1007
10:57:21 AM 3.03 3.07 3.03 8.407 5.3772 2.7220333 24.4 36.3 1012
10:57:21 AM 6.10      24.3 73.3 1007
10:57:31 AM 3.20 2.93 3.20 8.407 5.2072 2.6359763 24.4 38.4 1012
10:57:31 AM 6.13      24.3 73.7 1008
10:57:41 AM 3.29 2.89 3.29 8.407 5.1172 2.5904167 24.4 39.4 1012
10:57:41 AM 6.18      24.3 74.3 1007
10:57:51 AM 3.48 2.73 3.48 8.407 4.9272 2.4942354 24.4 41.7 1012
10:57:51 AM 6.21      24.3 74.6 1008
10:58:01 AM 3.56 2.69 3.56 8.407 4.8472 2.453738 24.4 42.7 1012
10:58:01 AM 6.25      24.3 75.1 1007
10:58:11 AM 3.69 2.60 3.69 8.407 4.7172 2.3879297 24.4 44.2 1012
10:58:11 AM 6.29      24.3 75.6 1007
10:58:21 AM 3.67 2.67 3.67 8.407 4.7372 2.398054 24.4 44 1012
10:58:21 AM 6.34      24.3 76.2 1007
10:58:31 AM 3.69 2.69 3.69 8.407 4.7172 2.3879297 24.4 44.2 1013
10:58:31 AM 6.38      24.3 76.7 1008
10:58:41 AM 3.92 2.51 3.92 8.407 4.4872 2.2714996 24.4 46.9 1012
10:58:41 AM 6.43      24.3 77.4 1007
10:58:51 AM 4.08 2.39 4.08 8.407 4.3272 2.1905048 24.4 48.9 1012
10:58:51 AM 6.47      24.3 77.8 1007
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10:59:01 AM 4.10 2.43 4.10 8.407 4.3072 2.1803804 24.4 49.1 1012
10:59:01 AM 6.53      24.3 78.5 1007
10:59:11 AM 4.17 2.39 4.17 8.407 4.2372 2.1449452 24.4 50 1012
10:59:11 AM 6.56      24.3 78.9 1007
10:59:21 AM 4.38 2.22 4.38 8.407 4.0272 2.0386395 24.4 52.5 1012
10:59:21 AM 6.60      24.3 79.4 1007
10:59:31 AM 4.59 2.06 4.59 8.407 3.8172 1.9323338 24.4 55 1012
10:59:31 AM 6.65      24.4 80 1007
10:59:41 AM 4.59 2.09 4.59 8.407 3.8172 1.9323338 24.4 54.9 1013
10:59:41 AM 6.68      24.4 80.3 1007
10:59:51 AM 4.67 2.05 4.67 8.407 3.7372 1.8918364 24.4 56 1012
10:59:51 AM 6.72      24.4 80.9 1007
11:00:01 AM 4.76 2.00 4.76 8.407 3.6472 1.8462768 24.4 57 1012
11:00:01 AM 6.76      24.4 81.3 1007
11:00:11 AM 4.84 1.96 4.84 8.407 3.5672 1.8057794 24.4 58 1012
11:00:11 AM 6.80      24.4 81.8 1007
11:00:21 AM 4.87 1.97 4.87 8.407 3.5372 1.7905929 24.4 58.4 1013
11:00:21 AM 6.84      24.4 82.3 1008
11:00:31 AM 4.82 2.06 4.82 8.407 3.5872 1.8159038 24.4 57.7 1013
11:00:31 AM 6.88      24.4 82.8 1007
11:00:41 AM 4.78 2.14 4.78 8.407 3.6272 1.8361525 24.4 57.3 1012
11:00:41 AM 6.92      24.4 83.2 1008
11:00:51 AM 4.95 2.01 4.95 8.407 3.4572 1.7500955 24.4 59.3 1012
11:00:51 AM 6.96      24.4 83.7 1007
11:01:01 AM 5.03 1.96 5.03 8.407 3.3772 1.7095981 24.4 60.3 1012
11:01:01 AM 6.99      24.4 84.1 1007
11:01:11 AM 5.00 2.01 5.00 8.407 3.4072 1.7247846 24.4 59.9 1013
11:01:11 AM 7.01      24.4 84.3 1007
11:01:21 AM 5.08 1.97 5.08 8.407 3.3272 1.6842872 24.4 60.8 1012
11:01:21 AM 7.05      24.4 84.8 1007
11:01:31 AM 5.10 1.97 5.10 8.407 3.3072 1.6741628 24.4 61.1 1012
11:01:31 AM 7.07      24.4 85 1007
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11:01:41 AM 5.22 1.88 5.22 8.407 3.1872 1.6134167 24.4 62.5 1012
11:01:41 AM 7.10      24.4 85.4 1008
11:01:51 AM 5.24 1.88 5.24 8.407 3.1672 1.6032924 24.4 62.7 1013
11:01:51 AM 7.12      24.4 85.7 1007
11:02:01 AM 5.32 1.83 5.32 8.407 3.0872 1.562795 24.4 63.7 1013
11:02:01 AM 7.15      24.4 86 1007
11:02:11 AM 5.34 1.84 5.34 8.407 3.0672 1.5526706 24.4 63.9 1012
11:02:11 AM 7.18      24.4 86.4 1007
11:02:21 AM 5.49 1.72 5.49 8.407 2.9172 1.476738 24.4 65.8 1012
11:02:21 AM 7.21      24.4 86.8 1007
11:02:31 AM 5.58 1.65 5.58 8.407 2.8272 1.4311784 24.4 66.8 1013
11:02:31 AM 7.23      24.4 87 1007
11:02:41 AM 5.63 1.62 5.63 8.407 2.7772 1.4058675 24.4 67.5 1013
11:02:41 AM 7.25      24.4 87.2 1007
11:02:51 AM 5.70 1.57 5.70 8.407 2.7072 1.3704323 24.4 68.3 1012
11:02:51 AM 7.27      24.4 87.5 1008
11:03:01 AM 5.71 1.59 5.71 8.407 2.6972 1.3653701 24.4 68.4 1013
11:03:01 AM 7.30      24.4 87.8 1007
11:03:11 AM 5.60 1.71 5.60 8.407 2.8072 1.421054 24.4 67.1 1012
11:03:11 AM 7.31      24.4 88 1007
11:03:21 AM 5.64 1.70 5.64 8.407 2.7672 1.4008053 24.4 67.6 1012
11:03:21 AM 7.34      24.4 88.3 1007
11:03:31 AM 5.74 1.62 5.74 8.407 2.6672 1.3501836 24.4 68.8 1012
11:03:31 AM 7.36      24.4 88.6 1007
11:03:41 AM 5.89 1.50 5.89 8.407 2.5172 1.2742509 24.4 70.5 1012
11:03:41 AM 7.39      24.4 88.9 1007
11:03:51 AM 5.97 1.44 5.97 8.407 2.4372 1.2337535 24.4 71.6 1013
11:03:51 AM 7.41      24.4 89.2 1007
11:04:01 AM 6.03 1.40 6.03 8.407 2.3772 1.2033805 24.4 72.2 1013
11:04:01 AM 7.43      24.4 89.4 1007
11:04:11 AM 6.06 1.38 6.06 8.407 2.3472 1.188194 24.4 72.6 1012
11:04:11 AM 7.44      24.4 89.6 1007
11:04:31 AM 6.05 1.43 6.05 8.407 2.3572 1.1932561 24.4 72.5 1012
11:04:31 AM 7.48      24.4 90 1007
11:04:41 AM 6.08 1.43 6.08 8.407 2.3272 1.1780696 24.4 72.9 1013
11:04:41 AM 7.51      24.4 90.3 1007
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(3/31/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm) 
11:47:17 AM 4.81 2.00 4.81 8.375 3.5648 1.8045645 24.6 57.8 1013
11:47:17 AM 6.81      24.6 82.2 1008
11:47:27 AM 4.89 1.95 4.89 8.375 3.4848 1.7640671 24.6 58.8 1013
11:47:27 AM 6.84      24.6 82.6 1008
11:47:37 AM 4.92 1.94 4.92 8.375 3.4548 1.7488806 24.6 59.2 1013
11:47:37 AM 6.86      24.6 82.9 1008 275 307 95.51 
11:47:47 AM 4.98 1.91 4.98 8.375 3.3948 1.7185075 24.6 59.9 1013    
11:47:47 AM 6.89      24.6 83.2 1008
11:47:57 AM 5.04 1.87 5.04 8.375 3.3348 1.6881345 24.6 60.6 1013
11:47:57 AM 6.91      24.6 83.4 1008
11:48:07 AM 5.09 1.84 5.09 8.375 3.2848 1.6628236 24.6 61.2 1013
11:48:07 AM 6.93      24.6 83.7 1008
11:48:17 AM 5.15 1.81 5.15 8.375 3.2248 1.6324505 24.6 61.9 1013
11:48:17 AM 6.96      24.6 84 1008
11:48:27 AM 5.21 1.78 5.21 8.375 3.1648 1.6020775 24.6 62.7 1013
11:48:27 AM 6.99      24.6 84.3 1008
11:48:37 AM 5.30 1.70 5.30 8.375 3.0748 1.5565179 24.6 63.7 1012
11:48:37 AM 7.00      24.6 84.5 1008
11:48:47 AM 5.31 1.72 5.31 8.375 3.0648 1.5514557 24.6 63.9 1013




11:48:57 AM 5.34 1.70 5.34 8.375 3.0348 1.5362692 24.6 64.2 1012  
11:48:57 AM 7.04      24.6 85 1008  
11:49:07 AM 5.37 1.70 5.37 8.375 3.0048 1.5210826 24.6 64.6 1013
11:49:07 AM 7.07      24.6 85.3 1008
11:49:17 AM 5.39 1.70 5.39 8.375 2.9848 1.5109583 24.6 64.8 1013   
11:49:17 AM 7.09      24.6 85.6 1008   
11:49:27 AM 5.41 1.70 5.41 8.375 2.9648 1.5008339 24.6 65 1013   
11:49:27 AM 7.11      24.6 85.8 1008   
11:49:37 AM 5.42 1.71 5.42 8.375 2.9548 1.4957718 24.6 65.2 1012   
11:49:37 AM 7.13      24.6 86.1 1008   
11:49:47 AM 5.48 1.67 5.48 8.375 2.8948 1.4653987 24.6 65.9 1012 278 307 90.92 
11:49:47 AM 7.15      24.6 86.3 1008    
11:49:57 AM 5.57 1.60 5.57 8.375 2.8048 1.4198391 24.6 67 1012   
11:49:57 AM 7.17      24.6 86.6 1008   
11:50:07 AM 5.61 1.58 5.61 8.375 2.7648 1.3995904 24.6 67.4 1013   
11:50:07 AM 7.19      24.6 86.8 1008   
11:50:17 AM 5.63 1.58 5.63 8.375 2.7448 1.3894661 24.6 67.7 1013   
11:50:17 AM 7.21      24.6 87 1008   
11:50:27 AM 5.69 1.54 5.69 8.375 2.6848 1.359093 24.6 68.4 1013
11:50:27 AM 7.23      24.6 87.2 1008
11:50:37 AM 5.72 1.52 5.72 8.375 2.6548 1.3439065 24.6 68.8 1013
11:50:37 AM 7.24      24.6 87.5 1008
11:50:48 AM 5.76 1.51 5.76 8.375 2.6148 1.3236578 24.6 69.3 1013
11:50:48 AM 7.27      24.6 87.7 1008
11:50:58 AM 5.77 1.50 5.77 8.375 2.6048 1.3185956 24.6 69.4 1013
11:50:58 AM 7.27      24.6 87.8 1008
11:51:08 AM 5.76 1.53 5.76 8.375 2.6148 1.3236578 24.6 69.3 1013
11:51:08 AM 7.29      24.6 88 1008
11:51:18 AM 5.82 1.49 5.82 8.375 2.5548 1.2932847 24.6 70 1013
11:51:18 AM 7.31      24.6 88.2 1008
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11:51:28 AM 5.87 1.45 5.87 8.375 2.5048 1.2679738 24.6 70.6 1013
11:51:28 AM 7.32      24.6 88.4 1008
11:51:38 AM 5.88 1.46 5.88 8.375 2.4948 1.2629117 24.6 70.7 1012
11:51:38 AM 7.34      24.6 88.6 1008
11:51:48 AM 5.90 1.46 5.90 8.375 2.4748 1.2527873 24.6 70.9 1012
11:51:48 AM 7.36      24.6 88.8 1008
11:51:58 AM 5.95 1.42 5.95 8.375 2.4248 1.2274764 24.6 71.6 1012
11:51:58 AM 7.37      24.6 89 1008
11:52:08 AM 5.98 1.40 5.98 8.375 2.3948 1.2122899 24.6 71.9 1012
11:52:08 AM 7.38      24.6 89.1 1008
11:52:18 AM 6.01 1.39 6.01 8.375 2.3648 1.1971034 24.6 72.3 1012
11:52:18 AM 7.40      24.6 89.3 1008
11:52:28 AM 6.06 1.36 6.06 8.375 2.3148 1.1717925 24.6 72.9 1012
11:52:28 AM 7.42      24.6 89.5 1008
11:52:38 AM 6.10 1.33 6.10 8.375 2.2748 1.1515438 24.6 73.4 1013
11:52:38 AM 7.43      24.6 89.7 1008
11:52:48 AM 6.11 1.34 6.11 8.375 2.2648 1.1464816 24.6 73.5 1012
11:52:48 AM 7.45      24.6 89.9 1008
11:52:58 AM 6.16 1.30 6.16 8.375 2.2148 1.1211707 24.6 74 1012
11:52:58 AM 7.46      24.6 90.1 1008
11:53:08 AM 6.22 1.26 6.22 8.375 2.1548 1.0907977 24.6 74.7 1013
11:53:08 AM 7.48      24.6 90.2 1008
11:53:18 AM 6.28 1.21 6.28 8.375 2.0948 1.0604246 24.6 75.6 1012
11:53:18 AM 7.49      24.6 90.4 1008
11:53:28 AM 6.31 1.20 6.31 8.375 2.0648 1.0452381 24.6 75.9 1013
11:53:28 AM 7.51      24.6 90.6 1008
11:53:38 AM 6.31 1.21 6.31 8.375 2.0648 1.0452381 24.6 75.8 1013
11:53:38 AM 7.52      24.6 90.8 1008
11:53:48 AM 6.33 1.21 6.33 8.375 2.0448 1.0351137 24.6 76.1 1012
11:53:48 AM 7.54      24.6 91 1008
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11:53:58 AM 6.35 1.20 6.35 8.375 2.0248 1.0249894 24.6 76.3 1012
11:53:58 AM 7.55      24.6 91.1 1008
11:54:08 AM 6.39 1.17 6.39 8.375 1.9848 1.0047407 24.6 76.9 1012
11:54:08 AM 7.56      24.6 91.3 1008
11:54:18 AM 6.39 1.18 6.39 8.375 1.9848 1.0047407 24.6 76.9 1012
11:54:18 AM 7.57      24.6 91.4 1008
11:54:28 AM 6.40 1.19 6.40 8.375 1.9748 0.9996785 24.6 76.9 1012
11:54:28 AM 7.59      24.6 91.6 1008
11:54:38 AM 6.40 1.21 6.40 8.375 1.9748 0.9996785 24.6 76.9 1012
11:54:38 AM 7.61      24.6 91.8 1008
11:54:48 AM 6.41 1.21 6.41 8.375 1.9648 0.9946163 24.6 77.1 1012
11:54:48 AM 7.62      24.6 92 1008
11:54:58 AM 6.46 1.17 6.46 8.375 1.9148 0.9693055 24.6 77.7 1013
11:54:58 AM 7.63      24.6 92.1 1008
11:55:08 AM 6.48 1.16 6.48 8.375 1.8948 0.9591811 24.6 78 1013
11:55:08 AM 7.64      24.6 92.2 1008
11:55:18 AM 6.52 1.13 6.52 8.375 1.8548 0.9389324 24.6 78.4 1012
11:55:18 AM 7.65      24.6 92.3 1008
11:55:28 AM 6.54 1.12 6.54 8.375 1.8348 0.9288081 24.6 78.7 1012
11:55:28 AM 7.66      24.6 92.4 1008
11:55:38 AM 6.56 1.10 6.56 8.375 1.8148 0.9186837 24.6 78.9 1013
11:55:38 AM 7.66      24.6 92.5 1008
11:55:48 AM 6.56 1.11 6.56 8.375 1.8148 0.9186837 24.6 78.8 1012
11:55:48 AM 7.67      24.6 92.6 1008
11:55:58 AM 6.57 1.11 6.57 8.375 1.8048 0.9136215 24.6 79.1 1012
11:55:58 AM 7.68      24.6 92.7 1008
11:56:08 AM 6.63 1.06 6.63 8.375 1.7448 0.8832485 24.6 79.8 1012
11:56:08 AM 7.69      24.6 92.8 1008
11:56:18 AM 6.65 1.05 6.65 8.375 1.7248 0.8731241 24.6 79.9 1013
11:56:18 AM 7.70      24.6 92.9 1008
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11:56:28 AM 6.64 1.07 6.64 8.375 1.7348 0.8781863 24.6 79.9 1013
11:56:28 AM 7.71      24.6 93 1008
11:56:38 AM 6.68 1.04 6.68 8.375 1.6948 0.8579376 24.6 80.3 1012
11:56:38 AM 7.72      24.6 93.2 1008
11:56:48 AM 6.69 1.03 6.69 8.375 1.6848 0.8528754 24.6 80.4 1012
11:56:48 AM 7.72      24.6 93.2 1008
11:56:58 AM 6.69 1.04 6.69 8.375 1.6848 0.8528754 24.6 80.5 1012
11:56:58 AM 7.73      24.6 93.3 1008
11:57:08 AM 6.70 1.04 6.70 8.375 1.6748 0.8478132 24.6 80.6 1013
11:57:08 AM 7.74      24.6 93.5 1008
11:57:18 AM 6.73 1.02 6.73 8.375 1.6448 0.8326267 24.6 81 1013
11:57:18 AM 7.75      24.6 93.5 1008
11:57:28 AM 6.74 1.01 6.74 8.375 1.6348 0.8275645 24.6 81 1012
11:57:28 AM 7.75      24.6 93.6 1008
11:57:38 AM 6.75 1.01 6.75 8.375 1.6248 0.8225024 24.6 81.2 1013
11:57:38 AM 7.76      24.6 93.7 1008
11:57:48 AM 6.79 0.98 6.79 8.375 1.5848 0.8022537 24.6 81.6 1013
11:57:48 AM 7.77      24.6 93.8 1008
11:57:58 AM 6.80 0.97 6.80 8.375 1.5748 0.7971915 24.6 81.7 1012
11:57:58 AM 7.77      24.6 93.9 1008
11:58:08 AM 6.81 0.98 6.81 8.375 1.5648 0.7921293 24.6 81.9 1012
11:58:08 AM 7.79      24.6 94 1008
11:58:18 AM 6.85 0.95 6.85 8.375 1.5248 0.7718806 24.6 82.4 1012
11:58:18 AM 7.80      24.6 94.1 1008
11:58:27 AM 6.86 0.95 6.86 8.375 1.5148 0.7668184 24.6 82.5 1013
11:58:27 AM 7.81      24.6 94.2 1008
11:58:37 AM 6.86 0.96 6.86 8.375 1.5148 0.7668184 24.6 82.5 1012
11:58:37 AM 7.82      24.6 94.4 1008
11:58:47 AM 6.86 0.96 6.86 8.375 1.5148 0.7668184 24.6 82.5 1012
11:58:47 AM 7.82      24.6 94.4 1008
 
11:58:57 AM 6.88 0.95 6.88 8.375 1.4948 0.7566941 24.6 82.8 1012
11:58:57 AM 7.83      24.6 94.5 1008
11:59:07 AM 6.91 0.92 6.91 8.375 1.4648 0.7415075 24.6 83.1 1013
11:59:07 AM 7.83      24.6 94.6 1008
11:59:17 AM 6.96 0.88 6.96 8.375 1.4148 0.7161967 24.6 83.7 1012
11:59:17 AM 7.84      24.6 94.7 1008
11:59:27 AM 6.99 0.86 6.99 8.375 1.3848 0.7010101 24.6 84 1013
11:59:27 AM 7.85      24.6 94.8 1008
11:59:37 AM 6.99 0.87 6.99 8.375 1.3848 0.7010101 24.6 84.1 1013
11:59:37 AM 7.86      24.6 94.8 1008
11:59:47 AM 6.98 0.89 6.98 8.375 1.3948 0.7060723 24.6 83.9 1013
11:59:47 AM 7.87      24.6 95 1008
11:59:57 AM 6.98 0.89 6.98 8.375 1.3948 0.7060723 24.6 84 1012
11:59:57 AM 7.87      24.6 95.1 1008
12:00:07 PM 6.99 0.89 6.99 8.375 1.3848 0.7010101 24.6 84 1013
12:00:07 PM 7.88      24.6 95.2 1008
12:00:17 PM 7.02 0.87 7.02 8.375 1.3548 0.6858236 24.6 84.4 1013 283 313 92.48 
12:00:17 PM 7.89      24.6 95.3 1008    
12:00:27 PM 7.05 0.84 7.05 8.375 1.3248 0.6706371 24.6 84.8 1012
12:00:27 PM 7.89      24.6 95.3 1008
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(3/31/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm) 
12:42:09 PM 0.51 3.60 0.51 8.342 7.8324 3.9648987 24.8 6.2 1012
12:42:09 PM 4.11      24.8 49.8 1008
12:42:19 PM 0.60 3.56 0.60 8.342 7.7424 3.9193391 24.8 7.2 1012
12:42:19 PM 4.16      24.8 50.5 1007
12:42:29 PM 0.68 3.53 0.68 8.342 7.6624 3.8788417 24.8 8.2 1012
12:42:29 PM 4.21      24.8 51 1008
12:42:39 PM 0.84 3.43 0.84 8.342 7.5024 3.7978469 24.8 10.2 1013
12:42:39 PM 4.27      24.8 51.7 1008
12:42:49 PM 0.94 3.40 0.94 8.342 7.4024 3.7472252 24.8 11.3 1012
12:42:49 PM 4.34      24.8 52.6 1007
12:42:59 PM 1.01 3.40 1.01 8.342 7.3324 3.7117899 24.8 12.2 1013
12:42:59 PM 4.41      24.8 53.5 1007
12:43:09 PM 1.14 3.37 1.14 8.342 7.2024 3.6459816 24.8 13.7 1013 283 312 90.92 
12:43:09 PM 4.51      24.8 54.6 1007    
12:43:19 PM 1.22 3.35 1.22 8.342 7.1224 3.6054842 24.8 14.7 1013
12:43:19 PM 4.57      24.8 55.5 1007
12:43:29 PM 1.33 3.32 1.33 8.342 7.0124 3.5498003 24.8 16.1 1013
12:43:29 PM 4.65      24.8 56.3 1007
12:43:39 PM 1.47 3.24 1.47 8.342 6.8724 3.4789298 24.8 17.7 1013




12:43:49 PM 1.54 3.21 1.54 8.342 6.8024 3.4434946 24.8 18.6 1013
12:43:49 PM 4.75      24.8 57.6 1008
12:43:59 PM 1.61 3.20 1.61 8.342 6.7324 3.4080594 24.8 19.4 1013
12:43:59 PM 4.81      24.8 58.4 1008
12:44:09 PM 1.73 3.16 1.73 8.342 6.6124 3.3473133 24.8 20.9 1012
12:44:09 PM 4.89      24.8 59.3 1007
12:44:19 PM 1.77 3.18 1.77 8.342 6.5724 3.3270646 24.8 21.4 1013
12:44:19 PM 4.95      24.8 60 1007
12:44:29 PM 1.77 3.24 1.77 8.342 6.5724 3.3270646 24.8 21.4 1013
12:44:29 PM 5.01      24.8 60.8 1007
12:44:39 PM 1.93 3.13 1.93 8.342 6.4124 3.2460697 24.8 23.3 1013
12:44:39 PM 5.06      24.8 61.4 1007
12:44:49 PM 2.03 3.11 2.03 8.342 6.3124 3.195448 24.8 24.6 1013
12:44:49 PM 5.14      24.8 62.3 1007
12:44:59 PM 2.09 3.09 2.09 8.342 6.2524 3.1650749 24.8 25.3 1013
12:44:59 PM 5.18      24.8 62.9 1007
12:45:09 PM 2.21 3.04 2.21 8.342 6.1324 3.1043288 24.8 26.7 1013
12:45:09 PM 5.25      24.8 63.7 1007
12:45:19 PM 2.27 3.04 2.27 8.326 6.0562 3.065755 24.9 27.4 1013
12:45:19 PM 5.31      24.8 64.4 1007
12:45:29 PM 2.34 3.03 2.34 8.326 5.9862 3.0303198 24.9 28.2 1013
12:45:29 PM 5.37      24.8 65.1 1007
12:45:39 PM 2.47 2.93 2.47 8.326 5.8562 2.9645115 24.9 29.8 1012
12:45:39 PM 5.40      24.8 65.5 1007
12:45:49 PM 2.53 2.93 2.53 8.326 5.7962 2.9341385 24.9 30.5 1012
12:45:49 PM 5.46      24.8 66.2 1007
12:45:59 PM 2.56 2.95 2.56 8.326 5.7662 2.9189519 24.9 30.9 1013
12:45:59 PM 5.51      24.8 66.9 1007
12:46:09 PM 2.68 2.88 2.68 8.326 5.6462 2.8582058 24.9 32.4 1012
12:46:09 PM 5.56      24.8 67.4 1007
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12:46:19 PM 2.78 2.81 2.78 8.326 5.5462 2.8075841 24.9 33.5 1012
12:46:19 PM 5.59      24.8 67.8 1007
12:46:29 PM 2.87 2.77 2.87 8.326 5.4562 2.7620245 24.9 34.7 1012
12:46:29 PM 5.64      24.8 68.4 1007
12:46:39 PM 2.91 2.78 2.91 8.326 5.4162 2.7417758 24.9 35.1 1012
12:46:39 PM 5.69      24.8 69 1007
12:46:49 PM 2.94 2.79 2.94 8.326 5.3862 2.7265892 24.9 35.5 1013
12:46:49 PM 5.73      24.8 69.5 1007
12:46:59 PM 3.03 2.73 3.03 8.326 5.2962 2.6810297 24.9 36.6 1013
12:46:59 PM 5.76      24.8 69.9 1007
12:47:08 PM 3.14 2.66 3.14 8.326 5.1862 2.6253457 24.9 38 1013
12:47:08 PM 5.80      24.8 70.4 1007
12:47:18 PM 3.23 2.61 3.23 8.326 5.0962 2.5797861 24.9 39 1013
12:47:18 PM 5.84      24.8 70.9 1007
12:47:28 PM 3.29 2.59 3.29 8.326 5.0362 2.5494131 24.9 39.8 1012
12:47:28 PM 5.88      24.8 71.4 1007
12:47:39 PM 3.37 2.57 3.37 8.326 4.9562 2.5089157 24.9 40.7 1012
12:47:39 PM 5.94      24.8 72 1007
12:47:49 PM 3.45 2.53 3.45 8.326 4.8762 2.4684183 24.9 41.7 1013
12:47:49 PM 5.98      24.8 72.5 1007
12:47:59 PM 3.53 2.48 3.53 8.326 4.7962 2.4279209 24.9 42.6 1013
12:47:59 PM 6.01      24.8 72.9 1007
12:48:09 PM 3.61 2.44 3.61 8.326 4.7162 2.3874234 24.9 43.6 1013
12:48:09 PM 6.05      24.8 73.4 1007
12:48:19 PM 3.66 2.42 3.66 8.326 4.6662 2.3621126 24.9 44.3 1012
12:48:19 PM 6.08      24.8 73.8 1007
12:48:29 PM 3.70 2.41 3.70 8.326 4.6262 2.3418639 24.9 44.7 1013
12:48:29 PM 6.11      24.8 74.1 1007
12:48:39 PM 3.79 2.36 3.79 8.326 4.5362 2.2963043 24.9 45.8 1013
12:48:39 PM 6.15      24.8 74.6 1007
 85
 
12:48:49 PM 3.88 2.30 3.88 8.326 4.4462 2.2507447 24.9 46.9 1012
12:48:49 PM 6.18      24.8 75 1007
12:48:59 PM 3.94 2.27 3.94 8.326 4.3862 2.2203716 24.9 47.6 1013
12:48:59 PM 6.21      24.8 75.4 1007
12:49:09 PM 4.04 2.21 4.04 8.326 4.2862 2.1697499 24.9 48.7 1013
12:49:09 PM 6.25      24.8 75.9 1007
12:49:19 PM 4.12 2.16 4.12 8.326 4.2062 2.1292525 24.9 49.8 1013
12:49:19 PM 6.28      24.8 76.2 1007
12:49:29 PM 4.18 2.13 4.18 8.326 4.1462 2.0988794 24.9 50.5 1013
12:49:29 PM 6.31      24.8 76.6 1007
12:49:39 PM 4.20 2.14 4.20 8.326 4.1262 2.0887551 24.9 50.8 1012
12:49:39 PM 6.34      24.8 77 1007
12:49:49 PM 4.24 2.13 4.24 8.326 4.0862 2.0685064 24.9 51.2 1012
12:49:49 PM 6.37      24.8 77.3 1007
12:49:59 PM 4.29 2.11 4.29 8.326 4.0362 2.0431955 24.9 51.8 1013
12:49:59 PM 6.40      24.8 77.7 1007
12:50:09 PM 4.35 2.07 4.35 8.326 3.9762 2.0128224 24.9 52.6 1013
12:50:09 PM 6.42      24.8 78 1007
12:50:19 PM 4.43 2.02 4.43 8.326 3.8962 1.972325 24.9 53.5 1013
12:50:19 PM 6.45      24.8 78.3 1007
12:50:29 PM 4.50 1.98 4.50 8.326 3.8262 1.9368898 24.9 54.4 1013
12:50:29 PM 6.48      24.8 78.6 1007
12:50:39 PM 4.60 1.91 4.60 8.326 3.7262 1.886268 24.9 55.6 1013
12:50:39 PM 6.51      24.8 79 1007
12:50:49 PM 4.66 1.87 4.66 8.326 3.6662 1.855895 24.9 56.3 1013
12:50:49 PM 6.53      24.8 79.3 1007
12:50:59 PM 4.71 1.86 4.71 8.326 3.6162 1.8305841 24.9 56.9 1012
12:50:59 PM 6.57      24.8 79.7 1007
12:51:09 PM 4.76 1.83 4.76 8.326 3.5662 1.8052732 24.9 57.6 1013
12:51:09 PM 6.59      24.8 80 1007
 86
 
12:51:19 PM 4.81 1.81 4.81 8.326 3.5162 1.7799623 24.9 58.1 1013
12:51:19 PM 6.62      24.8 80.4 1007
12:51:29 PM 4.84 1.81 4.84 8.326 3.4862 1.7647758 24.9 58.4 1013
12:51:29 PM 6.65      24.8 80.8 1007
12:51:39 PM 4.88 1.80 4.88 8.326 3.4462 1.7445271 24.9 59 1013
12:51:39 PM 6.68      24.8 81 1007
12:51:49 PM 4.94 1.76 4.94 8.326 3.3862 1.714154 24.9 59.7 1013
12:51:49 PM 6.70      24.8 81.4 1007
12:51:59 PM 4.97 1.76 4.97 8.326 3.3562 1.6989675 24.9 60.1 1013 290 320 92.48 
12:51:59 PM 6.73      24.8 81.7 1007    
12:52:09 PM 4.99 1.77 4.99 8.326 3.3362 1.6888432 24.9 60.3 1013
12:52:09 PM 6.76      24.8 82 1007
12:52:19 PM 5.02 1.76 5.02 8.326 3.3062 1.6736566 24.9 60.7 1013
12:52:19 PM 6.78      24.8 82.3 1008
12:52:29 PM 5.06 1.74 5.06 8.326 3.2662 1.6534079 24.9 61.2 1012
12:52:29 PM 6.80      24.8 82.6 1007
12:52:39 PM 5.09 1.74 5.09 8.326 3.2362 1.6382214 24.9 61.5 1012
12:52:39 PM 6.83      24.8 82.9 1007
12:52:49 PM 5.08 1.77 5.08 8.326 3.2462 1.6432836 24.9 61.4 1013
12:52:49 PM 6.85      24.8 83.2 1007
12:52:59 PM 5.14 1.74 5.14 8.326 3.1862 1.6129105 24.9 62.1 1013
12:52:59 PM 6.88      24.8 83.5 1007
12:53:09 PM 5.23 1.67 5.23 8.326 3.0962 1.5673509 24.9 63.2 1013
12:53:09 PM 6.90      24.8 83.8 1008
12:53:19 PM 5.28 1.65 5.28 8.326 3.0462 1.5420401 24.9 63.7 1013
12:53:19 PM 6.93      24.8 84.1 1008
12:53:29 PM 5.30 1.64 5.30 8.326 3.0262 1.5319157 24.9 64 1013
12:53:29 PM 6.94      24.8 84.2 1007
12:53:39 PM 5.33 1.63 5.33 8.326 2.9962 1.5167292 24.9 64.4 1012
12:53:39 PM 6.96      24.9 84.5 1007
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12:53:49 PM 5.37 1.61 5.37 8.326 2.9562 1.4964805 24.9 64.8 1013
12:53:49 PM 6.98      24.9 84.7 1007
12:53:59 PM 5.42 1.58 5.42 8.326 2.9062 1.4711696 24.9 65.5 1013
12:53:59 PM 7.00      24.9 85 1007
12:54:09 PM 5.46 1.56 5.46 8.326 2.8662 1.4509209 24.9 66 1013
12:54:09 PM 7.02      24.9 85.3 1007
12:54:19 PM 5.51 1.54 5.51 8.326 2.8162 1.42561 24.9 66.6 1013
12:54:19 PM 7.05      24.8 85.6 1007
12:54:29 PM 5.54 1.53 5.54 8.326 2.7862 1.4104235 24.9 67 1013
12:54:29 PM 7.07      24.9 85.8 1007
12:54:39 PM 5.59 1.50 5.59 8.326 2.7362 1.3851126 24.9 67.6 1013
12:54:39 PM 7.09      24.8 86.1 1007
12:54:49 PM 5.66 1.45 5.66 8.326 2.6662 1.3496774 24.9 68.4 1013
12:54:49 PM 7.11      24.9 86.4 1007
12:54:59 PM 5.70 1.44 5.70 8.326 2.6262 1.3294287 24.9 68.9 1013
12:54:59 PM 7.14      24.9 86.7 1007
12:55:09 PM 5.75 1.41 5.75 8.326 2.5762 1.3041178 24.9 69.5 1013
12:55:09 PM 7.16      24.9 86.9 1007
12:55:19 PM 5.76 1.41 5.76 8.326 2.5662 1.2990556 24.9 69.6 1013
12:55:19 PM 7.17      24.9 87.1 1007
12:55:29 PM 5.79 1.40 5.79 8.326 2.5362 1.2838691 24.9 70 1012
12:55:29 PM 7.19      24.9 87.3 1007
12:55:39 PM 5.80 1.41 5.80 8.326 2.5262 1.2788069 24.9 70.1 1012
12:55:39 PM 7.21      24.9 87.6 1007
12:55:49 PM 5.84 1.39 5.84 8.326 2.4862 1.2585582 24.9 70.6 1013
12:55:49 PM 7.23      24.9 87.8 1007
12:55:59 PM 5.86 1.39 5.86 8.326 2.4662 1.2484338 24.9 70.8 1013
12:55:59 PM 7.25      24.9 88 1007
12:56:09 PM 5.88 1.38 5.88 8.326 2.4462 1.2383095 24.9 71.1 1012
12:56:09 PM 7.26      24.9 88.2 1007
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12:56:19 PM 5.94 1.34 5.94 8.326 2.3862 1.2079364 24.9 71.8 1013
12:56:19 PM 7.28      24.9 88.3 1007
12:56:29 PM 5.98 1.31 5.98 8.326 2.3462 1.1876877 24.9 72.3 1012
12:56:29 PM 7.29      24.9 88.6 1007
12:56:39 PM 6.01 1.30 6.01 8.326 2.3162 1.1725012 24.9 72.6 1013
12:56:39 PM 7.31      24.9 88.8 1007
12:56:49 PM 5.98 1.35 5.98 8.326 2.3462 1.1876877 24.9 72.2 1012
12:56:49 PM 7.33      24.9 89 1007
12:56:59 PM 6.02 1.32 6.02 8.326 2.3062 1.167439 24.9 72.8 1012
12:56:59 PM 7.34      24.9 89.1 1007
12:57:09 PM 6.08 1.28 6.08 8.326 2.2462 1.137066 24.9 73.5 1012
12:57:09 PM 7.36      24.9 89.4 1007
12:57:19 PM 6.13 1.25 6.13 8.326 2.1962 1.1117551 24.9 74.1 1013
12:57:19 PM 7.38      24.9 89.6 1007
12:57:29 PM 6.11 1.28 6.11 8.326 2.2162 1.1218794 24.9 73.8 1012
12:57:29 PM 7.39      24.9 89.7 1007
12:57:39 PM 6.13 1.26 6.13 8.326 2.1962 1.1117551 24.9 74.1 1012
12:57:39 PM 7.39      24.9 89.8 1007
12:57:49 PM 6.18 1.23 6.18 8.326 2.1462 1.0864442 24.9 74.7 1012
12:57:49 PM 7.41      24.9 90 1007
12:57:59 PM 6.25 1.17 6.25 8.326 2.0762 1.051009 24.9 75.5 1012
12:57:59 PM 7.42      24.9 90.1 1007
12:58:09 PM 6.27 1.17 6.27 8.326 2.0562 1.0408846 24.9 75.9 1013
12:58:09 PM 7.44      24.9 90.3 1007
12:58:19 PM 6.31 1.14 6.31 8.326 2.0162 1.0206359 24.9 76.3 1012
12:58:19 PM 7.45      24.9 90.5 1007
12:58:29 PM 6.34 1.12 6.34 8.326 1.9862 1.0054494 24.9 76.7 1012
12:58:29 PM 7.46      24.9 90.7 1007
12:58:39 PM 6.36 1.12 6.36 8.326 1.9662 0.995325 24.9 76.9 1012
12:58:39 PM 7.48      24.9 90.8 1007
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12:58:49 PM 6.40 1.09 6.40 8.326 1.9262 0.9750763 24.9 77.4 1012
12:58:49 PM 7.49      24.9 91 1007
12:58:59 PM 6.44 1.06 6.44 8.326 1.8862 0.9548276 24.9 77.9 1013
12:58:59 PM 7.50      24.9 91.1 1007
12:59:09 PM 6.48 1.03 6.48 8.326 1.8462 0.9345789 24.9 78.3 1013
12:59:09 PM 7.51      24.9 91.2 1007
12:59:19 PM 6.45 1.08 6.45 8.326 1.8762 0.9497655 24.9 78 1012
12:59:19 PM 7.53      24.9 91.5 1007
12:59:29 PM 6.49 1.05 6.49 8.326 1.8362 0.9295168 24.9 78.5 1013
12:59:29 PM 7.54      24.9 91.5 1007
12:59:39 PM 6.52 1.03 6.52 8.326 1.8062 0.9143302 24.9 78.8 1013
12:59:39 PM 7.55      24.9 91.8 1007
12:59:49 PM 6.53 1.03 6.53 8.326 1.7962 0.9092681 24.9 78.9 1012
12:59:49 PM 7.56      24.9 91.8 1007
12:59:59 PM 6.58 0.99 6.58 8.326 1.7462 0.8839572 24.9 79.6 1012
12:59:59 PM 7.57      24.9 92 1007
1:00:09 PM 6.56 1.02 6.56 8.326 1.7662 0.8940815 24.9 79.4 1013
1:00:09 PM 7.58      24.9 92.1 1007
1:00:19 PM 6.58 1.01 6.58 8.326 1.7462 0.8839572 24.9 79.5 1012
1:00:19 PM 7.59      24.9 92.2 1007
1:00:29 PM 6.61 1.00 6.61 8.326 1.7162 0.8687706 24.9 79.9 1012
1:00:29 PM 7.61      24.9 92.4 1007
1:00:39 PM 6.65 0.96 6.65 8.326 1.6762 0.8485219 24.9 80.5 1012
1:00:39 PM 7.61      24.9 92.4 1007
1:00:49 PM 6.66 0.96 6.66 8.326 1.6662 0.8434598 24.9 80.5 1012
1:00:49 PM 7.62      24.9 92.6 1007
1:00:59 PM 6.67 0.95 6.67 8.326 1.6562 0.8383976 24.9 80.6 1012
1:00:59 PM 7.62      24.9 92.6 1007
1:01:09 PM 6.67 0.96 6.67 8.326 1.6562 0.8383976 24.9 80.7 1012
1:01:09 PM 7.63      24.9 92.7 1007
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1:01:19 PM 6.69 0.96 6.69 8.326 1.6362 0.8282732 24.9 80.9 1012
1:01:19 PM 7.65      24.9 92.9 1007
1:01:29 PM 6.64 1.01 6.64 8.326 1.6862 0.8535841 24.9 80.3 1012
1:01:29 PM 7.65      24.9 93 1007
1:01:39 PM 6.69 0.97 6.69 8.326 1.6362 0.8282732 24.9 80.9 1012
1:01:39 PM 7.66      24.9 93.1 1007
1:01:49 PM 6.70 0.97 6.70 8.326 1.6262 0.8232111 24.9 81 1012
1:01:49 PM 7.67      24.9 93.2 1007
1:01:59 PM 6.73 0.95 6.73 8.326 1.5962 0.8080245 24.9 81.4 1013
1:01:59 PM 7.68      24.9 93.3 1007
1:02:09 PM 6.80 0.89 6.80 8.326 1.5262 0.7725893 24.9 82.3 1012
1:02:09 PM 7.69      24.9 93.4 1007
1:02:19 PM 6.85 0.84 6.85 8.326 1.4762 0.7472784 24.9 82.8 1012
1:02:19 PM 7.69      24.9 93.5 1007
1:02:29 PM 6.87 0.83 6.87 8.326 1.4562 0.7371541 24.9 83.1 1012
1:02:29 PM 7.70      24.9 93.6 1007
1:02:39 PM 6.90 0.81 6.90 8.326 1.4262 0.7219675 24.9 83.4 1012
1:02:39 PM 7.71      24.9 93.7 1007
1:02:49 PM 6.89 0.83 6.89 8.326 1.4362 0.7270297 24.9 83.4 1012
1:02:49 PM 7.72      24.9 93.8 1008
1:02:59 PM 6.92 0.81 6.92 8.326 1.4062 0.7118432 24.9 83.7 1012
1:02:59 PM 7.73      24.9 93.9 1007
1:03:09 PM 6.93 0.80 6.93 8.326 1.3962 0.706781 24.9 83.8 1012
1:03:09 PM 7.73      24.9 93.9 1008
1:03:19 PM 6.92 0.83 6.92 8.326 1.4062 0.7118432 24.9 83.7 1012
1:03:19 PM 7.75      24.9 94.1 1007
1:03:29 PM 6.91 0.85 6.91 8.326 1.4162 0.7169054 24.9 83.6 1012
1:03:29 PM 7.76      24.9 94.2 1007
1:03:39 PM 6.94 0.82 6.94 8.326 1.3862 0.7017188 24.9 83.9 1012
1:03:39 PM 7.76      24.9 94.3 1007
 
1:03:49 PM 6.97 0.79 6.97 8.326 1.3562 0.6865323 24.9 84.3 1012
1:03:49 PM 7.76      24.9 94.3 1007
1:03:59 PM 6.99 0.78 6.99 8.326 1.3362 0.676408 24.9 84.6 1012
1:03:59 PM 7.77      24.9 94.4 1007
1:04:09 PM 7.01 0.77 7.01 8.326 1.3162 0.6662836 24.9 84.8 1012
1:04:09 PM 7.78      24.9 94.5 1007
1:04:19 PM 7.05 0.73 7.05 8.326 1.2762 0.6460349 24.9 85.3 1012
1:04:19 PM 7.78      24.9 94.6 1007
1:04:29 PM 7.04 0.75 7.04 8.326 1.2862 0.6510971 24.9 85.2 1012
1:04:29 PM 7.79      24.9 94.6 1007
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(3/31/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm) 
1:36:00 PM 3.93 3.34 0.59 8.294 7.7038 3.8997991 25.1 48 1007
1:36:00 PM 0.59      25.1 7.2 1012
1:36:10 PM 4.02 3.31 0.71 8.294 7.5838 3.839053 25.1 49 1007
1:36:10 PM 0.71      25.1 8.6 1012
1:36:20 PM 4.10 3.25 0.85 8.294 7.4438 3.7681826 25.1 49.9 1007
1:36:20 PM 0.85      25.1 10.3 1012
1:36:30 PM 4.19 3.32 0.87 8.294 7.4238 3.7580582 25.1 51.1 1007
1:36:30 PM 0.87      25.1 10.5 1012
1:36:40 PM 4.26 3.40 0.86 8.294 7.4338 3.7631204 25.1 51.9 1007
1:36:40 PM 0.86      25.1 10.5 1012
1:36:50 PM 4.33 3.39 0.94 8.294 7.3538 3.722623 25.1 52.8 1007
1:36:50 PM 0.94      25.1 11.4 1012
1:37:00 PM 4.40 3.39 1.01 8.294 7.2838 3.6871878 25.1 53.7 1007
1:37:00 PM 1.01      25.1 12.2 1012
1:37:10 PM 4.47 3.34 1.13 8.294 7.1638 3.6264416 25.1 54.5 1007
1:37:10 PM 1.13      25.1 13.7 1012
1:37:20 PM 4.56 3.31 1.25 8.294 7.0438 3.5656955 25.1 55.6 1007
1:37:20 PM 1.25      25.1 15.2 1012
1:37:30 PM 4.64 3.29 1.35 8.294 6.9438 3.5150738 25.1 56.6 1007




1:37:40 PM 4.71 3.32 1.39 8.294 6.9038 3.4948251 25.1 57.5 1007
1:37:40 PM 1.39      25.1 16.9 1012
1:37:50 PM 4.75 3.20 1.55 8.294 6.7438 3.4138303 25.1 57.9 1007
1:37:50 PM 1.55      25.1 18.8 1012
1:38:00 PM 4.82 3.18 1.64 8.294 6.6538 3.3682707 25.1 58.7 1007
1:38:00 PM 1.64      25.1 19.9 1012
1:38:10 PM 4.87 3.16 1.71 8.294 6.5838 3.3328354 25.1 59.5 1007
1:38:10 PM 1.71      25.1 20.8 1012
1:38:20 PM 4.93 3.16 1.77 8.294 6.5238 3.3024624 25.1 60.2 1007
1:38:20 PM 1.77      25.1 21.5 1012
1:38:30 PM 4.99 3.14 1.85 8.294 6.4438 3.261965 25.1 60.8 1007
1:38:30 PM 1.85      25.1 22.4 1012
1:38:40 PM 5.04 3.12 1.92 8.294 6.3738 3.2265297 25.1 61.5 1007
1:38:40 PM 1.92      25.1 23.3 1012
1:38:50 PM 5.10 3.09 2.01 8.294 6.2838 3.1809702 25.1 62.2 1007
1:38:50 PM 2.01      25.1 24.4 1012
1:39:00 PM 5.15 3.06 2.09 8.294 6.2038 3.1404727 25.1 62.9 1007
1:39:00 PM 2.09      25.1 25.4 1012
1:39:10 PM 5.21 3.04 2.17 8.294 6.1238 3.0999753 25.1 63.6 1007
1:39:10 PM 2.17      25.1 26.3 1012
1:39:20 PM 5.26 2.99 2.27 8.294 6.0238 3.0493536 25.1 64.2 1007
1:39:20 PM 2.27      25.1 27.6 1012
1:39:30 PM 5.32 2.95 2.37 8.294 5.9238 2.9987318 25.1 64.9 1007
1:39:30 PM 2.37      25.1 28.7 1012
1:39:40 PM 5.36 2.91 2.45 8.294 5.8438 2.9582344 25.1 65.3 1007
1:39:40 PM 2.45      25.1 29.8 1012
1:39:50 PM 5.43 2.85 2.58 8.294 5.7138 2.8924261 25.1 66.2 1007
1:39:50 PM 2.58      25.1 31.3 1012
1:40:00 PM 5.47 2.83 2.64 8.294 5.6538 2.8620531 25.1 66.8 1007
1:40:00 PM 2.64      25.1 32 1012
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1:40:10 PM 5.54 2.89 2.65 8.294 5.6438 2.8569909 25.1 67.5 1007
1:40:10 PM 2.65      25.1 32.2 1012
1:40:20 PM 5.58 2.84 2.74 8.294 5.5538 2.8114313 25.1 68.1 1007
1:40:20 PM 2.74      25.1 33.2 1012
1:40:30 PM 5.62 2.83 2.79 8.294 5.5038 2.7861204 25.1 68.5 1007
1:40:30 PM 2.79      25.1 33.9 1012
1:40:40 PM 5.67 2.74 2.93 8.294 5.3638 2.71525 25.1 69.2 1007
1:40:40 PM 2.93      25.1 35.6 1012
1:40:50 PM 5.72 2.67 3.05 8.294 5.2438 2.6545039 25.1 69.8 1007
1:40:50 PM 3.05      25.1 37.1 1012
1:41:00 PM 5.76 2.65 3.11 8.294 5.1838 2.6241308 25.1 70.3 1007
1:41:00 PM 3.11      25.1 37.8 1012
1:41:10 PM 5.80 2.65 3.15 8.294 5.1438 2.6038821 25.1 70.7 1007
1:41:10 PM 3.15      25.1 38.2 1012
1:41:20 PM 5.84 2.60 3.24 8.294 5.0538 2.5583225 25.1 71.2 1007
1:41:20 PM 3.24      25.1 39.3 1012
1:41:30 PM 5.88 2.56 3.32 8.294 4.9738 2.5178251 25.1 71.7 1007
1:41:30 PM 3.32      25.1 40.3 1012
1:41:40 PM 5.92 2.59 3.33 8.294 4.9638 2.5127629 25.1 72.2 1007
1:41:40 PM 3.33      25.1 40.4 1012
1:41:50 PM 5.97 2.59 3.38 8.294 4.9138 2.487452 25.1 72.8 1007
1:41:50 PM 3.38      25.1 41 1012
1:42:00 PM 6.01 2.47 3.54 8.294 4.7538 2.4064572 25.1 73.3 1007
1:42:00 PM 3.54      25.1 42.9 1012
1:42:10 PM 6.04 2.45 3.59 8.294 4.7038 2.3811463 25.1 73.6 1007
1:42:10 PM 3.59      25.1 43.6 1012
1:42:20 PM 6.07 2.41 3.66 8.294 4.6338 2.3457111 25.1 74 1007
1:42:20 PM 3.66      25.1 44.4 1012
1:42:30 PM 6.11 2.46 3.65 8.294 4.6438 2.3507733 25.1 74.5 1007
1:42:30 PM 3.65      25.1 44.3 1012
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1:42:40 PM 6.14 2.35 3.79 8.294 4.5038 2.2799028 25.1 74.9 1007
1:42:40 PM 3.79      25.1 46 1012
1:42:50 PM 6.18 2.32 3.86 8.294 4.4338 2.2444676 25.1 75.4 1007
1:42:50 PM 3.86      25.1 46.8 1012
1:43:00 PM 6.21 2.30 3.91 8.294 4.3838 2.2191567 25.1 75.7 1007
1:43:00 PM 3.91      25.1 47.4 1012
1:43:10 PM 6.25 2.27 3.98 8.294 4.3138 2.1837215 25.1 76.2 1007 284 314 92.48 
1:43:10 PM 3.98      25.1 48.3 1012    
1:43:20 PM 6.27 2.21 4.06 8.294 4.2338 2.1432241 25.1 76.5 1007
1:43:20 PM 4.06      25.1 49.2 1012
1:43:30 PM 6.30 2.16 4.14 8.294 4.1538 2.1027267 25.1 76.9 1007
1:43:30 PM 4.14      25.1 50.3 1012
1:43:40 PM 6.33 2.16 4.17 8.294 4.1238 2.0875401 25.1 77.3 1007
1:43:40 PM 4.17      25.1 50.7 1012
1:43:50 PM 6.36 2.16 4.20 8.294 4.0938 2.0723536 25.1 77.5 1007
1:43:50 PM 4.20      25.1 51 1012
1:44:00 PM 6.38 2.09 4.29 8.294 4.0038 2.026794 25.1 77.9 1007
1:44:00 PM 4.29      25.1 52 1012
1:44:10 PM 6.43 2.08 4.35 8.294 3.9438 1.996421 25.1 78.4 1007
1:44:10 PM 4.35      25.1 52.8 1012
1:44:20 PM 6.45 2.06 4.39 8.294 3.9038 1.9761723 25.1 78.7 1007
1:44:20 PM 4.39      25.1 53.3 1012
1:44:30 PM 6.48 2.04 4.44 8.294 3.8538 1.9508614 25.1 79 1007
1:44:30 PM 4.44      25.1 54 1012
1:44:40 PM 6.51 2.02 4.49 8.294 3.8038 1.9255505 25.1 79.4 1007
1:44:40 PM 4.49      25.1 54.5 1012
1:44:50 PM 6.54 2.02 4.52 8.294 3.7738 1.910364 25.1 79.8 1007
1:44:50 PM 4.52      25.1 54.8 1012
1:45:00 PM 6.57 1.98 4.59 8.294 3.7038 1.8749287 25.1 80.1 1007
1:45:00 PM 4.59      25.1 55.7 1012
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1:45:10 PM 6.60 1.93 4.67 8.294 3.6238 1.8344313 25.1 80.5 1007
1:45:10 PM 4.67      25.1 56.7 1012
1:45:20 PM 6.63 1.90 4.73 8.294 3.5638 1.8040583 25.1 80.9 1007
1:45:20 PM 4.73      25.1 57.5 1013
1:45:30 PM 6.66 1.86 4.80 8.294 3.4938 1.7686231 25.1 81.3 1007
1:45:30 PM 4.80      25.1 58.3 1012
1:45:40 PM 6.69 1.86 4.83 8.294 3.4638 1.7534365 25.1 81.6 1007
1:45:40 PM 4.83      25.1 58.6 1012
1:45:50 PM 6.72 1.85 4.87 8.294 3.4238 1.7331878 25.1 82 1007
1:45:50 PM 4.87      25.1 59.2 1012
1:46:00 PM 6.75 1.88 4.87 8.294 3.4238 1.7331878 25.1 82.3 1007
1:46:00 PM 4.87      25.1 59.2 1013
1:46:10 PM 6.78 1.87 4.91 8.294 3.3838 1.7129391 25.1 82.6 1007
1:46:10 PM 4.91      25.1 59.7 1012
1:46:20 PM 6.79 1.84 4.95 8.294 3.3438 1.6926904 25.1 82.8 1007
1:46:20 PM 4.95      25.1 60.1 1012
1:46:30 PM 6.82 1.82 5.00 8.294 3.2938 1.6673795 25.1 83.2 1007
1:46:30 PM 5.00      25.1 60.8 1012
1:46:40 PM 6.85 1.83 5.02 8.294 3.2738 1.6572552 25.1 83.5 1007
1:46:40 PM 5.02      25.1 61 1012
1:46:50 PM 6.87 1.78 5.09 8.294 3.2038 1.6218199 25.1 83.8 1007
1:46:50 PM 5.09      25.1 61.9 1012
1:47:00 PM 6.89 1.77 5.12 8.294 3.1738 1.6066334 25.1 84 1007
1:47:00 PM 5.12      25.1 62.2 1012
1:47:10 PM 6.91 1.74 5.17 8.294 3.1238 1.5813225 25.1 84.3 1007
1:47:10 PM 5.17      25.1 62.8 1012
1:47:20 PM 6.94 1.71 5.23 8.294 3.0638 1.5509495 25.1 84.6 1007
1:47:20 PM 5.23      25.1 63.5 1012
1:47:30 PM 6.96 1.71 5.25 8.294 3.0438 1.5408251 25.1 84.9 1007
1:47:30 PM 5.25      25.1 63.8 1013
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1:47:40 PM 6.97 1.69 5.28 8.294 3.0138 1.5256386 25.1 85.1 1007
1:47:40 PM 5.28      25.1 64.1 1012
1:47:50 PM 7.00 1.67 5.33 8.294 2.9638 1.5003277 25.1 85.4 1007
1:47:50 PM 5.33      25.1 64.7 1012
1:48:00 PM 7.01 1.60 5.41 8.294 2.8838 1.4598303 25.1 85.5 1007
1:48:00 PM 5.41      25.1 65.6 1013
1:48:10 PM 7.04 1.60 5.44 8.294 2.8538 1.4446438 25.1 85.8 1007
1:48:10 PM 5.44      25.1 66.1 1012
1:48:20 PM 7.06 1.56 5.50 8.294 2.7938 1.4142707 25.1 86.1 1007
1:48:20 PM 5.50      25.1 66.8 1012
1:48:30 PM 7.08 1.50 5.58 8.294 2.7138 1.3737733 25.1 86.3 1007
1:48:30 PM 5.58      25.1 67.7 1012
1:48:40 PM 7.09 1.49 5.60 8.294 2.6938 1.363649 25.1 86.5 1007
1:48:40 PM 5.60      25.1 68 1012
1:48:50 PM 7.11 1.49 5.62 8.294 2.6738 1.3535246 25.1 86.7 1007
1:48:50 PM 5.62      25.1 68.2 1012
1:49:00 PM 7.12 1.48 5.64 8.294 2.6538 1.3434003 25.1 86.9 1007
1:49:00 PM 5.64      25.1 68.5 1012
1:49:10 PM 7.14 1.45 5.69 8.294 2.6038 1.3180894 25.1 87.1 1007
1:49:10 PM 5.69      25.1 69.1 1012
1:49:20 PM 7.16 1.43 5.73 8.294 2.5638 1.2978407 25.1 87.3 1007
1:49:20 PM 5.73      25.1 69.5 1012
1:49:30 PM 7.17 1.41 5.76 8.294 2.5338 1.2826542 25.1 87.5 1007
1:49:30 PM 5.76      25.1 69.9 1012
1:49:40 PM 7.19 1.41 5.78 8.294 2.5138 1.2725298 25.1 87.8 1007
1:49:40 PM 5.78      25.1 70.2 1012
1:49:50 PM 7.20 1.37 5.83 8.294 2.4638 1.2472189 25.1 87.9 1007
1:49:50 PM 5.83      25.1 70.8 1012
1:50:00 PM 7.22 1.36 5.86 8.294 2.4338 1.2320324 25.1 88.1 1007
1:50:00 PM 5.86      25.1 71.2 1012
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1:50:10 PM 7.25 1.35 5.90 8.294 2.3938 1.2117837 25.1 88.4 1007
1:50:10 PM 5.90      25.1 71.7 1012
1:50:20 PM 7.25 1.31 5.94 8.294 2.3538 1.191535 25.1 88.5 1007
1:50:20 PM 5.94      25.1 72.1 1012
1:50:30 PM 7.27 1.30 5.97 8.294 2.3238 1.1763485 25.1 88.6 1007
1:50:30 PM 5.97      25.1 72.5 1013
1:50:40 PM 7.29 1.30 5.99 8.294 2.3038 1.1662241 25.1 88.9 1007
1:50:40 PM 5.99      25.1 72.8 1013
1:50:50 PM 7.30 1.30 6.00 8.294 2.2938 1.1611619 25.1 89.1 1007
1:50:50 PM 6.00      25.1 72.8 1012
1:51:00 PM 7.32 1.31 6.01 8.294 2.2838 1.1560998 25.1 89.2 1007
1:51:00 PM 6.01      25.1 73 1012
1:51:10 PM 7.33 1.29 6.04 8.294 2.2538 1.1409132 25.1 89.4 1007
1:51:10 PM 6.04      25.1 73.3 1013
1:51:20 PM 7.34 1.24 6.10 8.294 2.1938 1.1105402 25.1 89.6 1007
1:51:20 PM 6.10      25.1 74.1 1012
1:51:30 PM 7.36 1.25 6.11 8.294 2.1838 1.105478 25.1 89.8 1007
1:51:30 PM 6.11      25.1 74.2 1012
1:51:40 PM 7.37 1.24 6.13 8.294 2.1638 1.0953536 25.1 89.9 1007
1:51:40 PM 6.13      25.1 74.4 1012
1:51:50 PM 7.38 1.19 6.19 8.294 2.1038 1.0649806 25.1 90 1007
1:51:50 PM 6.19      25.1 75.2 1012
1:52:00 PM 7.39 1.18 6.21 8.294 2.0838 1.0548562 25.1 90.1 1007
1:52:00 PM 6.21      25.1 75.4 1012
1:52:10 PM 7.40 1.18 6.22 8.294 2.0738 1.0497941 25.1 90.3 1007
1:52:10 PM 6.22      25.1 75.5 1012
1:52:20 PM 7.41 1.15 6.26 8.294 2.0338 1.0295454 25.1 90.4 1007
1:52:20 PM 6.26      25.1 76 1012
1:52:30 PM 7.42 1.13 6.29 8.294 2.0038 1.0143588 25.1 90.5 1007
1:52:30 PM 6.29      25.1 76.4 1012
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1:52:40 PM 7.43 1.11 6.32 8.294 1.9738 0.9991723 25.1 90.6 1007
1:52:40 PM 6.32      25.1 76.8 1012
1:52:50 PM 7.44 1.10 6.34 8.294 1.9538 0.9890479 25.1 90.8 1007
1:52:50 PM 6.34      25.1 77 1013
1:53:00 PM 7.46 1.11 6.35 8.294 1.9438 0.9839858 25.1 91 1007
1:53:00 PM 6.35      25.2 77.2 1012
1:53:10 PM 7.46 1.09 6.37 8.294 1.9238 0.9738614 25.1 91.1 1007
1:53:10 PM 6.37      25.2 77.4 1012
1:53:20 PM 7.48 1.10 6.38 8.294 1.9138 0.9687992 25.1 91.2 1007
1:53:20 PM 6.38      25.1 77.5 1012
1:53:30 PM 7.49 1.10 6.39 8.294 1.9038 0.9637371 25.1 91.3 1007
1:53:30 PM 6.39      25.2 77.6 1013
1:53:40 PM 7.50 1.10 6.40 8.294 1.8938 0.9586749 25.1 91.5 1007
1:53:40 PM 6.40      25.2 77.7 1013
1:53:50 PM 7.51 1.08 6.43 8.294 1.8638 0.9434884 25.1 91.6 1007
1:53:50 PM 6.43      25.2 78.1 1012
1:54:00 PM 7.52 1.05 6.47 8.294 1.8238 0.9232397 25.1 91.8 1007
1:54:00 PM 6.47      25.2 78.6 1012
1:54:10 PM 7.53 1.04 6.49 8.294 1.8038 0.9131153 25.1 91.8 1007
1:54:10 PM 6.49      25.2 78.8 1012
1:54:20 PM 7.53 1.02 6.51 8.294 1.7838 0.902991 25.1 91.9 1007
1:54:20 PM 6.51      25.2 79.1 1012
1:54:30 PM 7.55 1.02 6.53 8.294 1.7638 0.8928666 25.1 92.1 1007
1:54:30 PM 6.53      25.2 79.3 1012
1:54:40 PM 7.55 0.99 6.56 8.294 1.7338 0.8776801 25.1 92.1 1007
1:54:40 PM 6.56      25.2 79.7 1012
1:54:50 PM 7.56 0.96 6.60 8.294 1.6938 0.8574314 25.1 92.3 1007
1:54:50 PM 6.60      25.2 80.2 1012
1:55:00 PM 7.57 0.95 6.62 8.294 1.6738 0.847307 25.1 92.4 1007
1:55:00 PM 6.62      25.2 80.4 1012
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1:55:10 PM 7.59 0.96 6.63 8.294 1.6638 0.8422448 25.1 92.6 1007
1:55:10 PM 6.63      25.2 80.6 1012
1:55:20 PM 7.59 0.94 6.65 8.294 1.6438 0.8321205 25.1 92.6 1007
1:55:20 PM 6.65      25.2 80.8 1012
1:55:30 PM 7.60 0.92 6.68 8.294 1.6138 0.816934 25.1 92.7 1007
1:55:30 PM 6.68      25.2 81.1 1012
1:55:40 PM 7.61 0.91 6.70 8.294 1.5938 0.8068096 25.1 92.8 1007
1:55:40 PM 6.70      25.2 81.4 1012
1:55:50 PM 7.62 0.92 6.70 8.294 1.5938 0.8068096 25.1 93 1007
1:55:50 PM 6.70      25.2 81.4 1012
1:56:00 PM 7.62 0.90 6.72 8.294 1.5738 0.7966853 25.1 93 1007
1:56:00 PM 6.72      25.2 81.6 1012
1:56:10 PM 7.63 0.87 6.76 8.294 1.5338 0.7764366 25.1 93.2 1007
1:56:10 PM 6.76      25.2 82.2 1012
1:56:20 PM 7.65 0.85 6.80 8.294 1.4938 0.7561879 25.1 93.3 1007
1:56:20 PM 6.80      25.2 82.6 1013
1:56:30 PM 7.65 0.85 6.80 8.294 1.4938 0.7561879 25.1 93.4 1007
1:56:30 PM 6.80      25.2 82.6 1012
1:56:40 PM 7.66 0.85 6.81 8.294 1.4838 0.7511257 25.1 93.5 1007
1:56:40 PM 6.81      25.2 82.8 1012
1:56:50 PM 7.67 0.84 6.83 8.294 1.4638 0.7410013 25.1 93.6 1007
1:56:50 PM 6.83      25.2 83 1012
1:57:00 PM 7.68 0.83 6.85 8.294 1.4438 0.730877 25.1 93.7 1007
1:57:00 PM 6.85      25.2 83.3 1012
1:57:10 PM 7.68 0.80 6.88 8.294 1.4138 0.7156904 25.1 93.8 1007
1:57:10 PM 6.88      25.2 83.6 1012
1:57:20 PM 7.69 0.82 6.87 8.294 1.4238 0.7207526 25.1 93.9 1007
1:57:20 PM 6.87      25.2 83.4 1012
1:57:30 PM 7.69 0.81 6.88 8.294 1.4138 0.7156904 25.1 93.9 1007
1:57:30 PM 6.88      25.2 83.6 1013
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1:57:40 PM 7.70 0.84 6.86 8.294 1.4338 0.7258148 25.1 94 1007
1:57:40 PM 6.86      25.2 83.4 1012
1:57:50 PM 7.70 0.79 6.91 8.294 1.3838 0.7005039 25.1 94 1007
1:57:50 PM 6.91      25.2 83.9 1012
1:58:00 PM 7.71 0.80 6.91 8.294 1.3838 0.7005039 25.1 94.1 1007
1:58:00 PM 6.91      25.2 83.9 1012
1:58:10 PM 7.72 0.81 6.91 8.294 1.3838 0.7005039 25.1 94.3 1007
1:58:10 PM 6.91      25.2 83.9 1013
1:58:20 PM 7.73 0.79 6.94 8.294 1.3538 0.6853174 25.1 94.4 1007
1:58:20 PM 6.94      25.2 84.3 1013
1:58:30 PM 7.73 0.74 6.99 8.294 1.3038 0.6600065 25.1 94.4 1007
1:58:30 PM 6.99      25.2 84.9 1012
1:58:40 PM 7.75 0.73 7.02 8.294 1.2738 0.64482 25.1 94.6 1007
1:58:40 PM 7.02      25.2 85.2 1012
1:58:50 PM 7.75 0.73 7.02 8.294 1.2738 0.64482 25.1 94.6 1007
1:58:50 PM 7.02      25.2 85.3 1013
1:59:00 PM 7.76 0.71 7.05 8.294 1.2438 0.6296335 25.1 94.8 1007
1:59:00 PM 7.05      25.2 85.7 1012
1:59:10 PM 7.77 0.71 7.06 8.294 1.2338 0.6245713 25.1 94.9 1007
1:59:10 PM 7.06      25.2 85.7 1013
1:59:20 PM 7.77 0.74 7.03 8.294 1.2638 0.6397578 25.1 94.9 1007
1:59:20 PM 7.03      25.2 85.4 1013
1:59:30 PM 7.78 0.77 7.01 8.294 1.2838 0.6498822 25.1 95 1007
1:59:30 PM 7.01      25.2 85.2 1012
1:59:40 PM 7.78 0.78 7.00 8.294 1.2938 0.6549443 25.1 95.1 1007
1:59:40 PM 7.00      25.2 85 1012
1:59:50 PM 7.79 0.74 7.05 8.294 1.2438 0.6296335 25.1 95.1 1007
1:59:50 PM 7.05      25.2 85.6 1012
2:00:00 PM 7.79 0.72 7.07 8.294 1.2238 0.6195091 25.1 95.2 1007
2:00:00 PM 7.07      25.2 85.9 1013
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2:00:10 PM 7.81 0.69 7.12 8.294 1.1738 0.5941982 25.1 95.3 1007
2:00:10 PM 7.12      25.2 86.5 1012
2:00:20 PM 7.81 0.67 7.14 8.278 1.1376 0.5758731 25.2 95.4 1007
2:00:20 PM 7.14      25.2 86.7 1012
2:00:30 PM 7.82 0.65 7.17 8.278 1.1076 0.5606866 25.2 95.5 1007
2:00:30 PM 7.17      25.2 87.1 1013
2:00:40 PM 7.83 0.64 7.19 8.278 1.0876 0.5505623 25.2 95.6 1007
2:00:40 PM 7.19      25.2 87.4 1013
2:00:50 PM 7.84 0.64 7.20 8.294 1.0938 0.5537008 25.1 95.7 1007
2:00:50 PM 7.20      25.2 87.5 1012
2:01:00 PM 7.85 0.66 7.19 8.278 1.0876 0.5505623 25.2 95.8 1007
2:01:00 PM 7.19      25.2 87.4 1012
2:01:10 PM 7.85 0.64 7.21 8.294 1.0838 0.5486386 25.1 95.9 1007
2:01:10 PM 7.21      25.2 87.6 1012
2:01:20 PM 7.86 0.63 7.23 8.278 1.0476 0.5303136 25.2 96 1007
2:01:20 PM 7.23      25.2 87.9 1013
2:01:30 PM 7.87 0.65 7.22 8.278 1.0576 0.5353757 25.2 96.1 1007
2:01:30 PM 7.22      25.2 87.7 1013
2:01:40 PM 7.87 0.66 7.21 8.278 1.0676 0.5404379 25.2 96.1 1007
2:01:40 PM 7.21      25.2 87.6 1013
2:01:50 PM 7.88 0.66 7.22 8.278 1.0576 0.5353757 25.2 96.3 1007
2:01:50 PM 7.22      25.2 87.7 1013
2:02:00 PM 7.88 0.64 7.24 8.278 1.0376 0.5252514 25.2 96.3 1007
2:02:00 PM 7.24      25.2 88 1012
2:02:10 PM 7.89 0.60 7.29 8.278 0.9876 0.4999405 25.2 96.4 1007
2:02:10 PM 7.29      25.2 88.5 1013
2:02:20 PM 7.89 0.59 7.30 8.278 0.9776 0.4948783 25.2 96.3 1007
2:02:20 PM 7.30      25.2 88.7 1012
2:02:30 PM 7.90 0.58 7.32 8.278 0.9576 0.484754 25.2 96.5 1007
2:02:30 PM 7.32      25.2 88.9 1013
 103
 
2:02:40 PM 7.91 0.59 7.32 8.278 0.9576 0.484754 25.2 96.6 1007
2:02:40 PM 7.32      25.2 89 1013
2:02:50 PM 7.92 0.57 7.35 8.278 0.9276 0.4695674 25.2 96.7 1007
2:02:50 PM 7.35      25.2 89.3 1013
2:03:00 PM 7.92 0.56 7.36 8.278 0.9176 0.4645053 25.2 96.7 1007
2:03:00 PM 7.36      25.2 89.4 1013
2:03:10 PM 7.93 0.56 7.37 8.278 0.9076 0.4594431 25.2 96.9 1007
2:03:10 PM 7.37      25.2 89.5 1012
2:03:20 PM 7.94 0.58 7.36 8.278 0.9176 0.4645053 25.2 96.9 1007
2:03:20 PM 7.36      25.2 89.5 1012
2:03:30 PM 7.95 0.58 7.37 8.278 0.9076 0.4594431 25.2 97 1007
2:03:30 PM 7.37      25.2 89.6 1013
2:03:40 PM 7.95 0.56 7.39 8.278 0.8876 0.4493187 25.2 97.1 1007
2:03:40 PM 7.39      25.2 89.9 1012
2:03:50 PM 7.95 0.54 7.41 8.278 0.8676 0.4391944 25.2 97.1 1007
2:03:50 PM 7.41      25.2 90.1 1012
2:04:00 PM 7.96 0.53 7.43 8.278 0.8476 0.42907 25.2 97.2 1007
2:04:00 PM 7.43      25.2 90.3 1012
2:04:10 PM 7.97 0.53 7.44 8.278 0.8376 0.4240079 25.2 97.3 1007
2:04:10 PM 7.44      25.2 90.4 1013
2:04:20 PM 7.97 0.53 7.44 8.278 0.8376 0.4240079 25.2 97.3 1007
2:04:20 PM 7.44      25.2 90.5 1013
2:04:30 PM 7.97 0.52 7.45 8.278 0.8276 0.4189457 25.2 97.4 1007
2:04:30 PM 7.45      25.2 90.6 1012
2:04:40 PM 7.98 0.52 7.46 8.278 0.8176 0.4138835 25.2 97.4 1007
2:04:40 PM 7.46      25.2 90.7 1012
2:04:50 PM 7.98 0.51 7.47 8.278 0.8076 0.4088213 25.2 97.5 1007
2:04:50 PM 7.47      25.2 90.8 1012
2:05:00 PM 7.99 0.51 7.48 8.278 0.7976 0.4037592 25.2 97.6 1007
2:05:00 PM 7.48      25.2 90.9 1013
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2:05:10 PM 7.99 0.50 7.49 8.278 0.7876 0.398697 25.2 97.6 1007
2:05:10 PM 7.49      25.2 91.1 1012
2:05:20 PM 8.00 0.50 7.50 8.278 0.7776 0.3936348 25.2 97.7 1007
2:05:20 PM 7.50      25.2 91.2 1012
2:05:30 PM 8.00 0.49 7.51 8.278 0.7676 0.3885726 25.2 97.7 1007
2:05:30 PM 7.51      25.2 91.4 1012
2:05:40 PM 8.00 0.47 7.53 8.278 0.7476 0.3784483 25.2 97.7 1007
2:05:40 PM 7.53      25.2 91.5 1013
2:05:50 PM 8.01 0.47 7.54 8.278 0.7376 0.3733861 25.2 97.8 1007
2:05:50 PM 7.54      25.2 91.7 1012
2:06:00 PM 8.01 0.48 7.53 8.278 0.7476 0.3784483 25.2 97.8 1007
2:06:00 PM 7.53      25.2 91.5 1012
2:06:10 PM 8.01 0.48 7.53 8.278 0.7476 0.3784483 25.2 97.9 1007
2:06:10 PM 7.53      25.2 91.5 1012
2:06:20 PM 8.02 0.47 7.55 8.278 0.7276 0.3683239 25.2 98 1007
2:06:20 PM 7.55      25.2 91.9 1012
2:06:30 PM 8.02 0.46 7.56 8.278 0.7176 0.3632617 25.2 97.9 1007
2:06:30 PM 7.56      25.2 91.9 1013
2:06:40 PM 8.02 0.47 7.55 8.278 0.7276 0.3683239 25.2 97.9 1007
2:06:40 PM 7.55      25.2 91.8 1012
2:06:50 PM 8.03 0.48 7.55 8.278 0.7276 0.3683239 25.2 98 1007
2:06:50 PM 7.55      25.2 91.8 1013
2:07:00 PM 8.02 0.45 7.57 8.278 0.7076 0.3581996 25.2 98 1007
2:07:00 PM 7.57      25.2 92 1012
2:07:10 PM 8.04 0.45 7.59 8.278 0.6876 0.3480752 25.2 98.2 1007
2:07:10 PM 7.59      25.2 92.3 1013
2:07:20 PM 8.03 0.41 7.62 8.278 0.6576 0.3328887 25.2 98.2 1007
2:07:20 PM 7.62      25.2 92.7 1012
2:07:30 PM 8.04 0.43 7.61 8.278 0.6676 0.3379509 25.2 98.2 1007
2:07:30 PM 7.61      25.2 92.6 1012
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2:07:40 PM 8.04 0.43 7.61 8.278 0.6676 0.3379509 25.2 98.2 1007
2:07:40 PM 7.61      25.2 92.6 1013
2:07:50 PM 8.04 0.41 7.63 8.278 0.6476 0.3278265 25.2 98.3 1007
2:07:50 PM 7.63      25.2 92.8 1012
2:08:00 PM 8.05 0.41 7.64 8.278 0.6376 0.3227643 25.2 98.4 1007
2:08:00 PM 7.64      25.2 92.9 1012
2:08:10 PM 8.05 0.42 7.63 8.278 0.6476 0.3278265 25.2 98.4 1007
2:08:10 PM 7.63      25.2 92.8 1013
2:08:20 PM 8.06 0.43 7.63 8.278 0.6476 0.3278265 25.2 98.5 1007
2:08:20 PM 7.63      25.2 92.8 1012
2:08:30 PM 8.07 0.43 7.64 8.278 0.6376 0.3227643 25.2 98.5 1007
2:08:30 PM 7.64      25.2 92.9 1013
2:08:40 PM 8.07 0.41 7.66 8.278 0.6176 0.31264 25.2 98.5 1007
2:08:40 PM 7.66      25.2 93.1 1013
2:08:50 PM 8.07 0.40 7.67 8.278 0.6076 0.3075778 25.2 98.6 1007
2:08:50 PM 7.67      25.2 93.2 1012
2:09:00 PM 8.07 0.39 7.68 8.278 0.5976 0.3025156 25.2 98.6 1007
2:09:00 PM 7.68      25.2 93.4 1012
2:09:10 PM 8.08 0.38 7.70 8.278 0.5776 0.2923913 25.2 98.7 1007
2:09:10 PM 7.70      25.2 93.6 1012
2:09:20 PM 8.08 0.38 7.70 8.278 0.5776 0.2923913 25.2 98.7 1007
2:09:20 PM 7.70      25.2 93.7 1012
2:09:30 PM 8.08 0.40 7.68 8.278 0.5976 0.3025156 25.2 98.8 1007
2:09:30 PM 7.68      25.2 93.5 1012
2:09:40 PM 8.08 0.39 7.69 8.278 0.5876 0.2974535 25.2 98.7 1007
2:09:40 PM 7.69      25.2 93.6 1012
2:09:50 PM 8.09 0.38 7.71 8.278 0.5676 0.2873291 25.2 98.8 1007
2:09:50 PM 7.71      25.2 93.8 1012
2:10:00 PM 8.09 0.39 7.70 8.278 0.5776 0.2923913 25.2 98.9 1007
2:10:00 PM 7.70      25.2 93.7 1012
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2:10:10 PM 8.10 0.38 7.72 8.278 0.5576 0.2822669 25.2 98.9 1007
2:10:10 PM 7.72      25.2 93.9 1012
2:10:20 PM 8.10 0.37 7.73 8.278 0.5476 0.2772048 25.2 99 1007
2:10:20 PM 7.73      25.2 94 1012
2:10:30 PM 8.10 0.37 7.73 8.278 0.5476 0.2772048 25.2 99 1007
2:10:30 PM 7.73      25.2 94 1012
2:10:40 PM 8.10 0.36 7.74 8.278 0.5376 0.2721426 25.2 99 1007
2:10:40 PM 7.74      25.2 94.1 1012
2:10:50 PM 8.11 0.36 7.75 8.278 0.5276 0.2670804 25.2 99.1 1007
2:10:50 PM 7.75      25.2 94.2 1013
2:11:00 PM 8.11 0.36 7.75 8.278 0.5276 0.2670804 25.2 99.1 1007
2:11:00 PM 7.75      25.2 94.3 1012
2:11:10 PM 8.11 0.36 7.75 8.278 0.5276 0.2670804 25.2 99.1 1007
2:11:10 PM 7.75      25.2 94.3 1012
2:11:20 PM 8.11 0.36 7.75 8.278 0.5276 0.2670804 25.2 99.1 1007
2:11:20 PM 7.75      25.2 94.2 1012
2:11:30 PM 8.11 0.34 7.77 8.278 0.5076 0.2569561 25.2 99.1 1007
2:11:30 PM 7.77      25.2 94.6 1012
2:11:40 PM 8.12 0.35 7.77 8.278 0.5076 0.2569561 25.2 99.2 1007
2:11:40 PM 7.77      25.2 94.5 1012
2:11:50 PM 8.12 0.34 7.78 8.278 0.4976 0.2518939 25.2 99.3 1007
2:11:50 PM 7.78      25.2 94.7 1012
2:12:00 PM 8.13 0.33 7.80 8.278 0.4776 0.2417695 25.2 99.3 1007
2:12:00 PM 7.80      25.2 94.9 1012
2:12:10 PM 8.13 0.32 7.81 8.278 0.4676 0.2367073 25.2 99.3 1007 296 327 94.00 
2:12:10 PM 7.81      25.2 95 1012    
2:12:20 PM 8.14 0.34 7.80 8.278 0.4776 0.2417695 25.2 99.4 1007 295 325 92.48 
2:12:20 PM 7.80      25.2 94.9 1012    
























(3/31/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm) 
2:32:20 PM 4.62 4.06 0.56 8.261 7.7014 3.8985842 25.3 56.6 1007
2:32:20 PM 0.56      25.4 6.9 1012
2:32:30 PM 4.73 4.03 0.70 8.261 7.5614 3.8277138 25.3 57.9 1007
2:32:30 PM 0.70      25.4 8.6 1012
2:32:40 PM 4.80 3.95 0.85 8.261 7.4114 3.7517811 25.3 58.8 1007
2:32:40 PM 0.85      25.4 10.4 1012
2:32:50 PM 4.88 3.92 0.96 8.261 7.3014 3.6960972 25.3 59.8 1007
2:32:50 PM 0.96      25.4 11.7 1012
2:33:00 PM 4.97 3.88 1.09 8.261 7.1714 3.6302889 25.3 60.9 1007
2:33:00 PM 1.09      25.4 13.3 1012
2:33:10 PM 5.04 3.77 1.27 8.261 6.9914 3.5391697 25.3 61.7 1007
2:33:10 PM 1.27      25.4 15.5 1012
2:33:20 PM 5.10 3.60 1.50 8.261 6.7614 3.4227397 25.3 62.5 1007
2:33:20 PM 1.50      25.4 18.4 1012
2:33:30 PM 5.17 3.51 1.66 8.261 6.6014 3.3417449 25.3 63.4 1007
2:33:30 PM 1.66      25.4 20.3 1012
2:33:40 PM 5.24 3.54 1.70 8.261 6.5614 3.3214962 25.3 64.2 1007
2:33:40 PM 1.70      25.4 20.7 1011
2:33:50 PM 5.30 3.63 1.67 8.261 6.5914 3.3366827 25.3 64.9 1007




2:34:00 PM 5.37 3.64 1.73 8.261 6.5314 3.3063096 25.3 65.9 1007
2:34:00 PM 1.73      25.4 21.2 1011
2:34:10 PM 5.42 3.51 1.91 8.261 6.3514 3.2151905 25.3 66.4 1007
2:34:10 PM 1.91      25.4 23.3 1011
2:34:20 PM 5.47 3.35 2.12 8.261 6.1414 3.1088848 25.3 67 1007
2:34:20 PM 2.12      25.4 25.9 1011
2:34:30 PM 5.52 3.20 2.32 8.261 5.9414 3.0076412 25.3 67.6 1007
2:34:30 PM 2.32      25.4 28.4 1012
2:34:40 PM 5.59 3.15 2.44 8.261 5.8214 2.9468951 25.3 68.6 1007
2:34:40 PM 2.44      25.4 29.8 1012
2:34:50 PM 5.65 3.07 2.58 8.261 5.6814 2.8760247 25.3 69.3 1007
2:34:50 PM 2.58      25.4 31.5 1012
2:35:00 PM 5.70 2.96 2.74 8.261 5.5214 2.7950299 25.3 69.9 1007
2:35:00 PM 2.74      25.4 33.4 1012
2:35:10 PM 5.75 2.84 2.91 8.261 5.3514 2.7089729 25.3 70.5 1007
2:35:10 PM 2.91      25.4 35.5 1012
2:35:20 PM 5.80 2.87 2.93 8.261 5.3314 2.6988485 25.3 71.1 1007
2:35:20 PM 2.93      25.4 35.8 1011
2:35:30 PM 5.86 2.81 3.05 8.261 5.2114 2.6381024 25.3 71.8 1007
2:35:30 PM 3.05      25.4 37.2 1012
2:35:40 PM 5.91 2.73 3.18 8.261 5.0814 2.5722941 25.3 72.4 1007
2:35:40 PM 3.18      25.4 38.8 1012
2:35:50 PM 5.96 2.69 3.27 8.261 4.9914 2.5267345 25.3 73 1007
2:35:50 PM 3.27      25.4 39.9 1011
2:36:00 PM 6.00 2.53 3.47 8.261 4.7914 2.425491 25.3 73.5 1007
2:36:00 PM 3.47      25.4 42.3 1012
2:36:10 PM 6.04 2.53 3.51 8.261 4.7514 2.4052423 25.3 74 1007
2:36:10 PM 3.51      25.4 42.8 1012
2:36:20 PM 6.08 2.58 3.50 8.261 4.7614 2.4103045 25.3 74.5 1007
2:36:20 PM 3.50      25.4 42.7 1012
 109
 
2:36:30 PM 6.12 2.53 3.59 8.261 4.6714 2.3647449 25.3 75 1007
2:36:30 PM 3.59      25.4 43.9 1012
2:36:40 PM 6.16 2.50 3.66 8.261 4.6014 2.3293097 25.3 75.4 1007
2:36:40 PM 3.66      25.4 44.7 1012
2:36:50 PM 6.20 2.49 3.71 8.261 4.5514 2.3039988 25.3 75.9 1007
2:36:50 PM 3.71      25.4 45.3 1012
2:37:00 PM 6.23 2.43 3.80 8.261 4.4614 2.2584392 25.3 76.4 1007
2:37:00 PM 3.80      25.4 46.4 1012
2:37:10 PM 6.27 2.39 3.88 8.261 4.3814 2.2179418 25.3 76.8 1007
2:37:10 PM 3.88      25.4 47.4 1012
2:37:20 PM 6.30 2.38 3.92 8.261 4.3414 2.1976931 25.3 77.2 1007
2:37:20 PM 3.92      25.4 47.9 1011
2:37:30 PM 6.33 2.27 4.06 8.261 4.2014 2.1268226 25.3 77.6 1007
2:37:30 PM 4.06      25.4 49.5 1011
2:37:40 PM 6.36 2.21 4.15 8.261 4.1114 2.081263 25.3 77.9 1007
2:37:40 PM 4.15      25.4 50.6 1012
2:37:50 PM 6.39 2.24 4.15 8.261 4.1114 2.081263 25.3 78.3 1007
2:37:50 PM 4.15      25.4 50.6 1012
2:38:00 PM 6.42 2.25 4.17 8.261 4.0914 2.0711387 25.3 78.6 1007
2:38:00 PM 4.17      25.4 50.9 1011
2:38:10 PM 6.44 2.18 4.26 8.261 4.0014 2.0255791 25.3 78.9 1007
2:38:10 PM 4.26      25.4 52 1011
2:38:20 PM 6.47 2.12 4.35 8.261 3.9114 1.9800195 25.3 79.3 1007
2:38:20 PM 4.35      25.4 53.1 1011
2:38:30 PM 6.50 2.05 4.45 8.261 3.8114 1.9293978 25.3 79.7 1007
2:38:30 PM 4.45      25.4 54.3 1011
2:38:40 PM 6.53 2.01 4.52 8.261 3.7414 1.8939625 25.3 80 1007
2:38:40 PM 4.52      25.4 55.2 1012
2:38:50 PM 6.56 2.00 4.56 8.261 3.7014 1.8737138 25.3 80.3 1007
2:38:50 PM 4.56      25.4 55.6 1011
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2:39:00 PM 6.59 1.95 4.64 8.261 3.6214 1.8332164 25.3 80.7 1007
2:39:00 PM 4.64      25.4 56.6 1011
2:39:10 PM 6.62 1.97 4.65 8.261 3.6114 1.8281542 25.3 81.1 1007
2:39:10 PM 4.65      25.4 56.7 1011
2:39:20 PM 6.65 1.97 4.68 8.261 3.5814 1.8129677 25.3 81.5 1007
2:39:20 PM 4.68      25.4 57.1 1011
2:39:30 PM 6.68 1.94 4.74 8.261 3.5214 1.7825947 25.3 81.8 1007
2:39:30 PM 4.74      25.4 57.9 1011
2:39:40 PM 6.70 1.87 4.83 8.261 3.4314 1.7370351 25.3 82.1 1007
2:39:40 PM 4.83      25.4 58.9 1011
2:39:50 PM 6.73 1.78 4.95 8.261 3.3114 1.676289 25.3 82.4 1007
2:39:50 PM 4.95      25.4 60.4 1012
2:40:00 PM 6.75 1.73 5.02 8.261 3.2414 1.6408537 25.3 82.7 1007
2:40:00 PM 5.02      25.4 61.3 1011
2:40:10 PM 6.78 1.72 5.06 8.261 3.2014 1.620605 25.3 83 1007
2:40:10 PM 5.06      25.4 61.7 1011
2:40:20 PM 6.80 1.63 5.17 8.261 3.0914 1.5649211 25.3 83.3 1007
2:40:20 PM 5.17      25.4 63.1 1011
2:40:30 PM 6.82 1.60 5.22 8.261 3.0414 1.5396102 25.3 83.6 1007 283 314 94.00 
2:40:30 PM 5.22      25.4 63.7 1011    
2:40:40 PM 6.85 1.59 5.26 8.261 3.0014 1.5193615 25.3 83.9 1007 92.80705 
2:40:40 PM 5.26      25.4 64.2 1011  
2:40:50 PM 6.87 1.54 5.33 8.261 2.9314 1.4839263 25.3 84.1 1007
2:40:50 PM 5.33      25.4 65.1 1012
2:41:00 PM 6.90 1.58 5.32 8.261 2.9414 1.4889884 25.3 84.5 1007
2:41:00 PM 5.32      25.4 64.9 1011
2:41:10 PM 6.92 1.60 5.32 8.261 2.9414 1.4889884 25.3 84.8 1007
2:41:10 PM 5.32      25.4 64.9 1011
2:41:20 PM 6.94 1.55 5.39 8.261 2.8714 1.4535532 25.3 85 1007
2:41:20 PM 5.39      25.4 65.8 1011
 111
 
2:41:30 PM 6.96 1.56 5.40 8.261 2.8614 1.448491 25.3 85.2 1007
2:41:30 PM 5.40      25.4 65.9 1011
2:41:40 PM 6.98 1.59 5.39 8.261 2.8714 1.4535532 25.3 85.5 1007
2:41:40 PM 5.39      25.3 65.8 1011
2:41:50 PM 7.01 1.58 5.43 8.261 2.8314 1.4333045 25.3 85.9 1007
2:41:50 PM 5.43      25.4 66.2 1011
2:42:00 PM 7.03 1.57 5.46 8.261 2.8014 1.418118 25.3 86.1 1007
2:42:00 PM 5.46      25.3 66.6 1011
2:42:10 PM 7.06 1.52 5.54 8.261 2.7214 1.3776206 25.3 86.4 1007
2:42:10 PM 5.54      25.3 67.6 1011
2:42:20 PM 7.08 1.49 5.59 8.261 2.6714 1.3523097 25.3 86.7 1007
2:42:20 PM 5.59      25.4 68.2 1011
2:42:30 PM 7.09 1.43 5.66 8.261 2.6014 1.3168745 25.3 86.9 1007
2:42:30 PM 5.66      25.3 69.1 1011
2:42:40 PM 7.11 1.40 5.71 8.261 2.5514 1.2915636 25.3 87 1007
2:42:40 PM 5.71      25.3 69.7 1012
2:42:50 PM 7.14 1.42 5.72 8.261 2.5414 1.2865014 25.3 87.4 1007
2:42:50 PM 5.72      25.3 69.8 1011
2:43:00 PM 7.15 1.42 5.73 8.261 2.5314 1.2814392 25.3 87.6 1007
2:43:00 PM 5.73      25.3 69.9 1012
2:43:10 PM 7.17 1.40 5.77 8.261 2.4914 1.2611905 25.3 87.9 1007
2:43:10 PM 5.77      25.3 70.4 1011
2:43:20 PM 7.19 1.37 5.82 8.261 2.4414 1.2358796 25.3 88.1 1007
2:43:20 PM 5.82      25.3 71.1 1011
2:43:30 PM 7.21 1.32 5.89 8.261 2.3714 1.2004444 25.3 88.3 1007
2:43:30 PM 5.89      25.3 71.9 1012
2:43:40 PM 7.23 1.30 5.93 8.261 2.3314 1.1801957 25.3 88.5 1007
2:43:40 PM 5.93      25.3 72.3 1012
2:43:50 PM 7.24 1.30 5.94 8.261 2.3214 1.1751335 25.3 88.7 1007
2:43:50 PM 5.94      25.3 72.5 1012
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2:44:00 PM 7.25 1.23 6.02 8.261 2.2414 1.1346361 25.3 88.8 1007
2:44:00 PM 6.02      25.3 73.5 1011
2:44:10 PM 7.27 1.22 6.05 8.261 2.2114 1.1194496 25.3 89 1007
2:44:10 PM 6.05      25.3 73.8 1012
2:44:20 PM 7.28 1.24 6.04 8.261 2.2214 1.1245118 25.3 89.2 1007
2:44:20 PM 6.04      25.3 73.6 1011
2:44:30 PM 7.30 1.26 6.04 8.261 2.2214 1.1245118 25.3 89.4 1007
2:44:30 PM 6.04      25.3 73.7 1011
2:44:40 PM 7.31 1.20 6.11 8.261 2.1514 1.0890765 25.3 89.5 1007
2:44:40 PM 6.11      25.3 74.5 1011
2:44:50 PM 7.34 1.16 6.18 8.261 2.0814 1.0536413 25.3 89.8 1007
2:44:50 PM 6.18      25.3 75.4 1011
2:45:00 PM 7.35 1.08 6.27 8.261 1.9914 1.0080817 25.3 90 1007
2:45:00 PM 6.27      25.3 76.5 1012
2:45:10 PM 7.37 1.12 6.25 8.261 2.0114 1.0182061 25.3 90.2 1007
2:45:10 PM 6.25      25.3 76.2 1011
2:45:20 PM 7.38 1.13 6.25 8.261 2.0114 1.0182061 25.3 90.3 1007
2:45:20 PM 6.25      25.3 76.2 1011
2:45:30 PM 7.39 1.13 6.26 8.261 2.0014 1.0131439 25.3 90.5 1007
2:45:30 PM 6.26      25.3 76.4 1012
2:45:40 PM 7.41 1.11 6.30 8.261 1.9614 0.9928952 25.3 90.7 1007
2:45:40 PM 6.30      25.3 76.9 1012
2:45:50 PM 7.42 1.13 6.29 8.261 1.9714 0.9979574 25.3 90.8 1007
2:45:50 PM 6.29      25.3 76.8 1011
2:46:00 PM 7.44 1.14 6.30 8.261 1.9614 0.9928952 25.3 91.1 1007
2:46:00 PM 6.30      25.3 76.9 1012
2:46:10 PM 7.44 1.09 6.35 8.261 1.9114 0.9675843 25.3 91.1 1007
2:46:10 PM 6.35      25.3 77.4 1012
2:46:20 PM 7.45 1.09 6.36 8.261 1.9014 0.9625221 25.3 91.2 1007
2:46:20 PM 6.36      25.3 77.6 1011
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2:46:30 PM 7.47 1.13 6.34 8.261 1.9214 0.9726465 25.3 91.4 1007
2:46:30 PM 6.34      25.3 77.3 1012
2:46:40 PM 7.47 1.16 6.31 8.261 1.9514 0.987833 25.3 91.5 1007
2:46:40 PM 6.31      25.3 77 1012
2:46:50 PM 7.48 1.07 6.41 8.261 1.8514 0.9372113 25.3 91.6 1007
2:46:50 PM 6.41      25.3 78.2 1012
2:47:00 PM 7.49 1.00 6.49 8.261 1.7714 0.8967139 25.3 91.7 1007
2:47:00 PM 6.49      25.3 79.2 1012
2:47:10 PM 7.50 0.97 6.53 8.261 1.7314 0.8764652 25.3 91.8 1007
2:47:10 PM 6.53      25.3 79.6 1012
2:47:20 PM 7.51 0.97 6.54 8.261 1.7214 0.871403 25.3 91.9 1007
2:47:20 PM 6.54      25.3 79.7 1012
2:47:30 PM 7.51 0.95 6.56 8.261 1.7014 0.8612786 25.3 91.9 1007
2:47:30 PM 6.56      25.3 80 1012
2:47:40 PM 7.53 0.94 6.59 8.261 1.6714 0.8460921 25.3 92.1 1008
2:47:40 PM 6.59      25.3 80.3 1012
2:47:50 PM 7.53 0.95 6.58 8.261 1.6814 0.8511543 25.3 92.1 1007
2:47:50 PM 6.58      25.3 80.2 1012
2:48:00 PM 7.55 1.04 6.51 8.261 1.7514 0.8865895 25.3 92.3 1008
2:48:00 PM 6.51      25.3 79.4 1012
2:48:10 PM 7.56 1.04 6.52 8.261 1.7414 0.8815273 25.3 92.5 1007
2:48:10 PM 6.52      25.3 79.4 1012
2:48:20 PM 7.57 0.93 6.64 8.261 1.6214 0.8207812 25.3 92.6 1008
2:48:20 PM 6.64      25.3 81 1012
2:48:30 PM 7.58 0.90 6.68 8.261 1.5814 0.8005325 25.3 92.8 1007
2:48:30 PM 6.68      25.3 81.5 1012
2:48:40 PM 7.59 0.90 6.69 8.261 1.5714 0.7954703 25.3 92.9 1007
2:48:40 PM 6.69      25.3 81.6 1012
2:48:50 PM 7.61 0.85 6.76 8.261 1.5014 0.7600351 25.3 93.1 1008
2:48:50 PM 6.76      25.3 82.5 1012
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2:49:00 PM 7.62 0.83 6.79 8.261 1.4714 0.7448486 25.3 93.2 1008
2:49:00 PM 6.79      25.3 82.8 1012
2:49:10 PM 7.63 0.91 6.72 8.261 1.5414 0.7802838 25.3 93.3 1007
2:49:10 PM 6.72      25.3 82 1012
2:49:20 PM 7.64 1.00 6.64 8.261 1.6214 0.8207812 25.3 93.5 1007
2:49:20 PM 6.64      25.3 81.1 1011
2:49:30 PM 7.64 0.96 6.68 8.261 1.5814 0.8005325 25.3 93.5 1007
2:49:30 PM 6.68      25.3 81.5 1012
2:49:40 PM 7.65 0.89 6.76 8.261 1.5014 0.7600351 25.3 93.6 1007
2:49:40 PM 6.76      25.3 82.4 1012
2:49:50 PM 7.65 0.84 6.81 8.261 1.4514 0.7347242 25.3 93.6 1007
2:49:50 PM 6.81      25.3 83.1 1011
2:50:00 PM 7.66 0.83 6.83 8.261 1.4314 0.7245999 25.3 93.7 1007
2:50:00 PM 6.83      25.3 83.3 1011
2:50:10 PM 7.67 0.86 6.81 8.261 1.4514 0.7347242 25.3 93.9 1007
2:50:10 PM 6.81      25.3 83 1011
2:50:20 PM 7.67 0.85 6.82 8.261 1.4414 0.729662 25.3 93.9 1007
2:50:20 PM 6.82      25.3 83.2 1011
2:50:30 PM 7.67 0.87 6.80 8.261 1.4614 0.7397864 25.3 93.9 1007
2:50:30 PM 6.80      25.3 82.9 1011
2:50:40 PM 7.68 0.89 6.79 8.261 1.4714 0.7448486 25.3 94 1007
2:50:40 PM 6.79      25.3 82.9 1011
2:50:50 PM 7.69 0.94 6.75 8.261 1.5114 0.7650973 25.3 94.1 1007
2:50:50 PM 6.75      25.3 82.4 1011
2:51:00 PM 7.69 0.96 6.73 8.261 1.5314 0.7752216 25.3 94.2 1007
2:51:00 PM 6.73      25.3 82.2 1011
2:51:10 PM 7.70 0.92 6.78 8.261 1.4814 0.7499108 25.3 94.2 1007
2:51:10 PM 6.78      25.3 82.7 1011
2:51:20 PM 7.70 0.83 6.87 8.261 1.3914 0.7043512 25.3 94.3 1007
2:51:20 PM 6.87      25.3 83.8 1011
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2:51:30 PM 7.71 0.79 6.92 8.261 1.3414 0.6790403 25.3 94.4 1007
2:51:30 PM 6.92      25.3 84.4 1011
2:51:40 PM 7.71 0.77 6.94 8.261 1.3214 0.6689159 25.3 94.4 1007
2:51:40 PM 6.94      25.3 84.7 1011
2:51:50 PM 7.73 0.86 6.87 8.261 1.3914 0.7043512 25.3 94.6 1007
2:51:50 PM 6.87      25.3 83.8 1011
2:52:00 PM 7.73 0.94 6.79 8.261 1.4714 0.7448486 25.3 94.6 1007
2:52:00 PM 6.79      25.3 82.8 1011
2:52:10 PM 7.74 0.89 6.85 8.261 1.4114 0.7144755 25.3 94.7 1007
2:52:10 PM 6.85      25.3 83.5 1011
2:52:20 PM 7.75 0.83 6.92 8.261 1.3414 0.6790403 25.3 94.8 1007
2:52:20 PM 6.92      25.3 84.5 1011
2:52:30 PM 7.75 0.82 6.93 8.278 1.3476 0.6821788 25.2 94.9 1007
2:52:30 PM 6.93      25.3 84.6 1011
2:52:40 PM 7.76 0.76 7.00 8.278 1.2776 0.6467436 25.2 95 1007
2:52:40 PM 7.00      25.3 85.4 1011
2:52:50 PM 7.77 0.74 7.03 8.278 1.2476 0.6315571 25.2 95.1 1007
2:52:50 PM 7.03      25.3 85.8 1011
2:53:00 PM 7.78 0.72 7.06 8.278 1.2176 0.6163705 25.2 95.1 1007
2:53:00 PM 7.06      25.3 86.2 1011
2:53:10 PM 7.78 0.66 7.12 8.278 1.1576 0.5859975 25.2 95.2 1007
2:53:10 PM 7.12      25.3 86.8 1011
2:53:20 PM 7.79 0.70 7.09 8.278 1.1876 0.601184 25.2 95.3 1007
2:53:20 PM 7.09      25.3 86.5 1011
2:53:30 PM 7.80 0.74 7.06 8.278 1.2176 0.6163705 25.2 95.4 1007
2:53:30 PM 7.06      25.3 86.2 1011
2:53:40 PM 7.80 0.79 7.01 8.278 1.2676 0.6416814 25.2 95.4 1007
2:53:40 PM 7.01      25.3 85.5 1011
2:53:50 PM 7.82 0.77 7.05 8.278 1.2276 0.6214327 25.2 95.6 1007
2:53:50 PM 7.05      25.3 86 1011
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(4/15/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm)  (gpm) 
12:39:48 PM       249 303 124.07 124.33 
           
12:44:03 PM       253 308 125.21 125.36 
           
12:47:45 PM       245 300 125.21 123.13 
           
2:27:29 PM 0.49 3.4 0.49 8.2938 7.8038 2.35037376 25.10 5.90 1013 255 309 124.07 123.50 
2:27:29 PM 3.89      25.00 47.20 1010     
2:27:39 PM 0.58 3.64 0.58 8.2938 7.7138 2.516282496 25.10 7.00 1013     
2:27:39 PM 4.22      25.00 51.30 1010     
2:27:49 PM 0.72 3.81 0.72 8.2938 7.5738 2.633801184 25.10 8.70 1014     
2:27:49 PM 4.53      25.00 55.10 1010     
2:27:59 PM 0.96 4.02 0.96 8.2938 7.3338 2.778971328 25.10 11.60 1013     
2:27:59 PM 4.98      25.00 60.40 1010     
2:28:09 PM 1.14 4.2 1.14 8.2938 7.1538 2.90340288 25.10 13.80 1013     
2:28:09 PM 5.34      24.90 64.70 1011     
2:28:19 PM 1.21 4.35 1.21 8.2938 7.0838 3.00709584 25.10 14.70 1013     
2:28:19 PM 5.56      24.90 67.30 1010     
2:28:28 PM 1.46 4.24 1.46 8.2938 6.8338 2.931054336 25.10 17.70 1013     
2:28:29 PM 5.70      24.90 69.00 1010     
2:28:38 PM 1.61 4.09 1.61 8.2938 6.6838 2.827361376 25.10 19.50 1013     
2:28:39 PM 5.70      24.90 69.00 1010     
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2:28:48 PM 1.77 3.94 1.77 8.2938 6.5238 2.723668416 25.10 21.50 1013     
2:28:49 PM 5.71      24.90 69.10 1010     
2:28:58 PM 2.03 3.66 2.03 8.2938 6.2638 2.530108224 25.10 24.60 1013     
2:28:59 PM 5.69      24.90 69.00 1010     
2:29:08 PM 2.36 3.35 2.36 8.2938 5.9338 2.31580944 25.10 28.60 1013     
2:29:09 PM 5.71      24.90 69.20 1010     
2:29:19 PM 2.88 2.84 2.88 8.31 5.43 1.963253376 25.00 34.90 1014     
2:29:19 PM 5.72      24.90 69.40 1010     
2:29:29 PM 2.76 3 2.76 8.31 5.55 2.0738592 25.00 33.40 1014     
2:29:29 PM 5.76      24.90 69.90 1010     
2:29:39 PM 2.94 2.86 2.94 8.31 5.37 1.977079104 25.00 35.60 1013     
2:29:39 PM 5.80      25.00 70.30 1010     
2:29:49 PM 3.22 2.62 3.22 8.31 5.09 1.811170368 25.00 39.00 1014     
2:29:49 PM 5.84      24.90 70.80 1010     
2:29:59 PM 3.52 2.38 3.52 8.31 4.79 1.645261632 25.00 42.60 1014     
2:29:59 PM 5.90      25.00 71.50 1010     
2:30:09 PM 3.65 2.31 3.65 8.31 4.66 1.596871584 25.00 44.20 1013     
2:30:09 PM 5.96      25.00 72.30 1010     
2:30:19 PM 3.77 2.25 3.77 8.31 4.54 1.5553944 25.00 45.60 1014     
2:30:19 PM 6.02      25.00 73.00 1011     
2:30:29 PM 4.02 2.06 4.02 8.31 4.29 1.424049984 25.00 48.70 1014 240 303 134.01 127.05 
2:30:29 PM 6.08      25.00 73.80 1010     
2:30:39 PM 4.00 2.12 4 8.31 4.31 1.465527168 25.00 48.40 1014     
2:30:39 PM 6.12      25.00 74.20 1011     
2:30:49 PM 4.02 2.11 4.02 8.31 4.29 1.458614304 25.00 48.70 1014     
2:30:49 PM 6.13      25.00 74.30 1011     
2:30:59 PM 4.13 2.12 4.13 8.31 4.18 1.465527168 25.00 50.00 1014     
2:30:59 PM 6.25      25.00 75.70 1010     
2:31:09 PM 4.27 2.07 4.27 8.31 4.04 1.430962848 25.00 51.70 1013     
2:31:09 PM 6.34      25.00 76.90 1010     
2:31:19 PM 4.48 2 4.48 8.31 3.83 1.3825728 25.00 54.20 1013     
2:31:19 PM 6.48      24.90 78.50 1010     
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2:31:28 PM 4.41 2.23 4.41 8.31 3.9 1.541568672 25.00 53.30 1013     
2:31:29 PM 6.64      24.90 80.50 1010     
2:31:38 PM 4.45 2.31 4.45 8.31 3.86 1.596871584 25.00 53.90 1014     
2:31:39 PM 6.76      24.90 81.80 1011     
2:31:48 PM 4.57 2.29 4.57 8.31 3.74 1.583045856 25.00 55.30 1013     
2:31:49 PM 6.86      24.80 83.10 1010     
2:31:58 PM 4.70 2.2 4.7 8.31 3.61 1.52083008 25.00 56.80 1013     
2:31:59 PM 6.90      24.80 83.50 1010     
2:32:08 PM 4.84 2.06 4.84 8.31 3.47 1.424049984 25.00 58.50 1013     
2:32:09 PM 6.90      24.80 83.50 1010     
2:32:19 PM 4.94 1.96 4.94 8.31 3.37 1.354921344 25.00 59.80 1013     
2:32:19 PM 6.90      24.90 83.60 1010     
2:32:29 PM 4.91 1.99 4.91 8.31 3.4 1.375659936 25.00 59.40 1014     
2:32:29 PM 6.90      24.90 83.50 1010     
2:32:39 PM 4.94 1.97 4.94 8.31 3.37 1.361834208 25.00 59.70 1013     
2:32:39 PM 6.91      24.90 83.60 1010     
2:32:49 PM 5.35 1.57 5.35 8.31 2.96 1.085319648 25.00 64.60 1013     
2:32:49 PM 6.92      24.90 83.80 1010     
2:32:59 PM 5.52 1.42 5.52 8.31 2.79 0.981626688 25.00 66.70 1014     
2:32:59 PM 6.94      24.90 84.10 1010     
2:33:09 PM 5.53 1.43 5.53 8.31 2.78 0.988539552 25.00 66.80 1013     
2:33:09 PM 6.96      24.90 84.30 1010     
2:33:19 PM 5.51 1.49 5.51 8.3262 2.8162 1.030016736 24.90 66.60 1013     
2:33:19 PM 7.00      24.90 84.70 1010     
2:33:29 PM 5.65 1.38 5.65 8.3262 2.6762 0.953975232 24.90 68.20 1013     
2:33:29 PM 7.03      24.90 85.20 1010     
2:33:39 PM 5.70 1.36 5.7 8.3262 2.6262 0.940149504 24.90 68.90 1014     
2:33:39 PM 7.06      24.90 85.50 1010     
2:33:49 PM 5.78 1.31 5.78 8.3262 2.5462 0.905585184 24.90 69.80 1013     
2:33:49 PM 7.09      24.90 85.90 1010     
2:33:59 PM 5.90 1.22 5.9 8.3262 2.4262 0.843369408 24.90 71.30 1013     
2:33:59 PM 7.12      24.90 86.30 1010     
 119
2:34:09 PM 5.85 1.36 5.85 8.3262 2.4762 0.940149504 24.90 70.70 1014     
2:34:09 PM 7.21      24.90 87.30 1010     
2:34:19 PM 6.00 1.19 6 8.3262 2.3262 0.822630816 24.90 72.50 1013 238 296 128.58 122.83 
2:34:19 PM 7.19      24.90 87.10 1011     
2:34:29 PM 6.12 1.07 6.12 8.3262 2.2062 0.739676448 24.90 74.00 1013     
2:34:29 PM 7.19      24.90 87.10 1010     
2:34:39 PM 6.18 1.05 6.18 8.3262 2.1462 0.72585072 24.90 74.70 1014     
2:34:39 PM 7.23      24.90 87.50 1010     
2:34:49 PM 6.12 1.18 6.12 8.3262 2.2062 0.815717952 24.90 74.00 1014     
2:34:49 PM 7.30      24.90 88.40 1011     
2:34:59 PM 6.07 1.26 6.07 8.3262 2.2562 0.871020864 24.90 73.40 1013     
2:34:59 PM 7.33      24.90 88.80 1010     
2:35:09 PM 6.15 1.27 6.15 8.3262 2.1762 0.877933728 24.90 74.30 1013     
2:35:09 PM 7.42      24.90 89.80 1010     
2:35:19 PM 6.21 1.28 6.21 8.3262 2.1162 0.884846592 24.90 75.10 1014     
2:35:19 PM 7.49      24.80 90.60 1010     
2:35:29 PM 6.30 1.21 6.3 8.3262 2.0262 0.836456544 24.90 76.10 1013     
2:35:29 PM 7.51      24.80 90.90 1010     
2:35:39 PM 6.31 1.21 6.31 8.3262 2.0162 0.836456544 24.90 76.30 1014     
2:35:39 PM 7.52      24.90 91.00 1010     
2:35:49 PM 6.36 1.18 6.36 8.3262 1.9662 0.815717952 24.90 76.90 1013     
2:35:49 PM 7.54      24.90 91.30 1010     
2:35:59 PM 6.34 1.22 6.34 8.3262 1.9862 0.843369408 24.90 76.70 1013     
2:35:59 PM 7.56      24.90 91.60 1010     
2:36:09 PM 6.40 1.17 6.4 8.3262 1.9262 0.808805088 24.90 77.30 1014     
2:36:09 PM 7.57      24.90 91.70 1010     
2:36:19 PM 6.46 1.13 6.46 8.3262 1.8662 0.781153632 24.90 78.10 1013     
2:36:19 PM 7.59      24.90 91.90 1010     
2:36:29 PM 6.52 1.08 6.52 8.3262 1.8062 0.746589312 24.90 78.80 1013     
2:36:29 PM 7.60      24.90 92.10 1010     
2:36:39 PM 6.66 0.95 6.66 8.3262 1.6662 0.65672208 24.90 80.50 1013     
2:36:39 PM 7.61      24.90 92.20 1010     
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2:36:49 PM 6.71 0.93 6.71 8.3262 1.6162 0.642896352 24.90 81.10 1014     
2:36:49 PM 7.64      24.90 92.50 1010     
2:36:59 PM 6.73 0.93 6.73 8.3262 1.5962 0.642896352 24.90 81.40 1014     
2:36:59 PM 7.66      24.90 92.70 1010     
2:37:09 PM 6.82 0.85 6.82 8.3262 1.5062 0.58759344 24.90 82.30 1013     
2:37:09 PM 7.67      24.90 92.90 1010     
2:37:19 PM 6.82 0.88 6.82 8.3262 1.5062 0.608332032 24.90 82.40 1013     
2:37:19 PM 7.70      24.90 93.20 1010     
2:37:29 PM 6.85 0.87 6.85 8.3262 1.4762 0.601419168 24.90 82.80 1013     
2:37:29 PM 7.72      24.90 93.40 1010     
2:37:38 PM 6.92 0.8 6.92 8.3262 1.4062 0.55302912 24.90 83.60 1013     
2:37:39 PM 7.72      24.90 93.50 1010     
2:37:48 PM 6.96 0.78 6.96 8.3262 1.3662 0.539203392 24.90 84.10 1013     
2:37:49 PM 7.74      24.90 93.70 1010     
2:37:58 PM 6.97 0.79 6.97 8.3262 1.3562 0.546116256 24.90 84.20 1013     
2:37:59 PM 7.76      24.90 94.00 1010     
2:38:08 PM 7.03 0.75 7.03 8.3262 1.2962 0.5184648 24.90 84.90 1014     
2:38:09 PM 7.78      24.90 94.10 1010     
2:38:18 PM 7.10 0.69 7.1 8.3262 1.2262 0.476987616 24.90 85.80 1013     
2:38:19 PM 7.79      24.90 94.30 1010     
2:38:28 PM 7.11 0.71 7.11 8.3262 1.2162 0.490813344 24.90 85.90 1014     
2:38:29 PM 7.82      24.80 94.70 1010     
2:38:39 PM 7.08 0.75 7.08 8.3262 1.2462 0.5184648 24.90 85.50 1013     
2:38:39 PM 7.83      24.90 94.80 1011     
2:38:49 PM 7.11 0.73 7.11 8.3262 1.2162 0.504639072 24.90 85.90 1014     
2:38:49 PM 7.84      24.90 94.90 1010     
2:38:59 PM 7.08 0.78 7.08 8.3262 1.2462 0.539203392 24.90 85.60 1014     
2:38:59 PM 7.86      24.90 95.10 1011     
2:39:09 PM 7.13 0.74 7.13 8.3262 1.1962 0.511551936 24.90 86.10 1013 249 303 124.07 126.27 
2:39:09 PM 7.87      24.90 95.30 1011     
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(4/15/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm)  (gpm) 
            
3:17:49 PM 0.65 3.34 0.65 8.2776 7.6276 2.308896576 25.20 7.90 1013     
3:17:49 PM 3.99      25.10 48.60 1010     
3:17:59 PM 0.79 3.38 0.79 8.2776 7.4876 2.336548032 25.20 9.60 1013 247 305 128.58 125.36 
3:17:59 PM 4.17      25.10 50.70 1010     
3:18:09 PM 1.07 3.16 1.07 8.2776 7.2076 2.184465024 25.20 13.00 1014     
3:18:09 PM 4.23      25.10 51.50 1010     
3:18:19 PM 1.19 3.18 1.19 8.2776 7.0876 2.198290752 25.20 14.40 1014     
3:18:19 PM 4.37      25.10 53.20 1010     
3:18:29 PM 1.19 3.39 1.19 8.2776 7.0876 2.343460896 25.20 14.40 1013     
3:18:29 PM 4.58      25.10 55.80 1010     
3:18:39 PM 1.27 3.52 1.27 8.2776 7.0076 2.433328128 25.20 15.40 1013     
3:18:39 PM 4.79      25.10 58.30 1010     
3:18:49 PM 1.43 3.7 1.43 8.2776 6.8476 2.55775968 25.20 17.30 1014     
3:18:49 PM 5.13      25.10 62.40 1010     
3:18:59 PM 1.55 3.85 1.55 8.2776 6.7276 2.66145264 25.20 18.80 1013     
3:18:59 PM 5.40      25.10 65.70 1010     
3:19:09 PM 1.85 3.72 1.85 8.2776 6.4276 2.571585408 25.20 22.40 1013     
3:19:09 PM 5.57      25.10 67.70 1010     
3:19:19 PM 1.87 3.74 1.87 8.2776 6.4076 2.585411136 25.20 22.70 1013     
3:19:19 PM 5.61      25.10 68.20 1010     
3:19:29 PM 2.05 3.59 2.05 8.2776 6.2276 2.481718176 25.20 24.90 1013     
3:19:29 PM 5.64      25.10 68.60 1010     
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3:19:39 PM 2.30 3.38 2.3 8.2776 5.9776 2.336548032 25.20 27.90 1013     
3:19:39 PM 5.68      25.10 69.10 1010     
3:19:49 PM 2.61 3.11 2.61 8.2776 5.6676 2.149900704 25.20 31.70 1014     
3:19:49 PM 5.72      25.10 69.50 1010     
3:19:58 PM 2.65 3.12 2.65 8.2776 5.6276 2.156813568 25.20 32.10 1013     
3:19:59 PM 5.77      25.10 70.10 1010     
3:20:08 PM 2.87 2.95 2.87 8.2776 5.4076 2.03929488 25.20 34.90 1013     
3:20:09 PM 5.82      25.10 70.70 1010     
3:20:18 PM 3.10 2.77 3.1 8.2776 5.1776 1.914863328 25.20 37.60 1013     
3:20:19 PM 5.87      25.10 71.30 1010     
3:20:28 PM 3.32 2.59 3.32 8.2776 4.9576 1.790431776 25.20 40.20 1013     
3:20:29 PM 5.91      25.10 71.90 1010     
3:20:38 PM 3.23 2.72 3.23 8.2776 5.0476 1.880299008 25.20 39.20 1013     
3:20:39 PM 5.95      25.10 72.40 1010     
3:20:48 PM 3.33 2.69 3.33 8.2776 4.9476 1.859560416 25.20 40.40 1014     
3:20:49 PM 6.02      25.10 73.20 1010     
3:20:59 PM 3.50 2.57 3.5 8.2776 4.7776 1.776606048 25.20 42.50 1013     
3:20:59 PM 6.07      25.10 73.80 1010     
3:21:09 PM 3.51 2.61 3.51 8.2776 4.7676 1.804257504 25.20 42.50 1013     
3:21:09 PM 6.12      25.10 74.50 1010     
3:21:19 PM 3.79 2.39 3.79 8.2776 4.4876 1.652174496 25.20 46.00 1013 245 300 125.21 123.36 
3:21:19 PM 6.18      25.10 75.20 1010     
3:21:29 PM 4.05 2.13 4.05 8.2776 4.2276 1.472440032 25.20 49.10 1013     
3:21:29 PM 6.18      25.10 75.20 1010     
3:21:39 PM 4.13 2.06 4.13 8.2776 4.1476 1.424049984 25.20 50.20 1013     
3:21:39 PM 6.19      25.10 75.30 1010     
3:21:49 PM 4.20 2.14 4.2 8.2776 4.0776 1.479352896 25.20 50.90 1013     
3:21:49 PM 6.34      25.10 77.10 1010     
3:21:59 PM 4.22 2.21 4.22 8.2776 4.0576 1.527742944 25.20 51.20 1013     
3:21:59 PM 6.43      25.10 78.20 1010     
3:22:09 PM 4.26 2.37 4.26 8.2776 4.0176 1.638348768 25.20 51.70 1014     
3:22:09 PM 6.63      25.10 80.60 1010     
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3:22:19 PM 4.26 2.45 4.26 8.2776 4.0176 1.69365168 25.20 51.70 1013     
3:22:19 PM 6.71      25.10 81.60 1010     
3:22:29 PM 4.49 2.32 4.49 8.2776 3.7876 1.603784448 25.20 54.50 1013     
3:22:29 PM 6.81      25.10 82.80 1010     
3:22:39 PM 4.62 2.21 4.62 8.2938 3.6738 1.527742944 25.10 56.00 1013     
3:22:39 PM 6.83      25.10 83.10 1010     
3:22:49 PM 4.74 2.08 4.74 8.2938 3.5538 1.437875712 25.10 57.50 1013     
3:22:49 PM 6.82      25.10 83.00 1010     
3:22:59 PM 4.80 2.03 4.8 8.2776 3.4776 1.403311392 25.20 58.20 1013     
3:22:59 PM 6.83      25.10 83.00 1010     
3:23:09 PM 4.85 1.99 4.85 8.2938 3.4438 1.375659936 25.10 58.90 1013     
3:23:09 PM 6.84      25.10 83.30 1010     
3:23:19 PM 4.79 2.09 4.79 8.2938 3.5038 1.444788576 25.10 58.10 1013     
3:23:19 PM 6.88      25.10 83.60 1010     
3:23:29 PM 4.92 1.96 4.92 8.2938 3.3738 1.354921344 25.10 59.70 1013     
3:23:29 PM 6.88      25.10 83.70 1010     
3:23:38 PM 5.17 1.76 5.17 8.2938 3.1238 1.216664064 25.10 62.80 1013     
3:23:39 PM 6.93      25.10 84.30 1010     
3:23:48 PM 5.27 1.67 5.27 8.2938 3.0238 1.154448288 25.10 63.90 1013     
3:23:49 PM 6.94      25.10 84.40 1010     
3:23:58 PM 5.19 1.77 5.19 8.2938 3.1038 1.223576928 25.10 63.00 1013     
3:23:59 PM 6.96      25.10 84.70 1010     
3:24:08 PM 5.39 1.59 5.39 8.2938 2.9038 1.099145376 25.10 65.40 1013     
3:24:09 PM 6.98      25.10 85.00 1010     
3:24:18 PM 5.40 1.63 5.4 8.2938 2.8938 1.126796832 25.10 65.50 1013     
3:24:19 PM 7.03      25.10 85.50 1010     
3:24:29 PM 5.50 1.56 5.5 8.2938 2.7938 1.078406784 25.10 66.60 1014     
3:24:29 PM 7.06      25.10 85.80 1010     
3:24:39 PM 5.49 1.6 5.49 8.2938 2.8038 1.10605824 25.10 66.60 1013     
3:24:39 PM 7.09      25.10 86.30 1010     
3:24:49 PM 5.60 1.5 5.6 8.2938 2.6938 1.0369296 25.10 68.00 1013 247 303 126.35 125.22 
3:24:49 PM 7.10      25.10 86.40 1010     
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3:24:59 PM 5.75 1.38 5.75 8.2938 2.5438 0.953975232 25.10 69.70 1013     
3:24:59 PM 7.13      25.10 86.80 1010     
3:25:09 PM 5.75 1.36 5.75 8.2938 2.5438 0.940149504 25.10 69.80 1013     
3:25:09 PM 7.11      25.10 86.50 1010     
3:25:19 PM 5.79 1.4 5.79 8.2938 2.5038 0.96780096 25.10 70.30 1013     
3:25:19 PM 7.19      25.10 87.50 1010     
3:25:29 PM 5.95 1.3 5.95 8.2938 2.3438 0.89867232 25.10 72.20 1013     
3:25:29 PM 7.25      25.10 88.20 1010     
3:25:39 PM 5.90 1.42 5.9 8.2938 2.3938 0.981626688 25.10 71.60 1013     
3:25:39 PM 7.32      25.10 89.10 1010     
3:25:49 PM 5.95 1.45 5.95 8.2938 2.3438 1.00236528 25.10 72.20 1013     
3:25:49 PM 7.40      25.10 90.00 1010     
3:25:59 PM 6.09 1.34 6.09 8.2938 2.2038 0.926323776 25.10 73.90 1013     
3:25:59 PM 7.43      25.10 90.40 1010     
3:26:09 PM 6.09 1.37 6.09 8.2938 2.2038 0.947062368 25.10 73.90 1013     
3:26:09 PM 7.46      25.10 90.70 1010     
3:26:19 PM 6.16 1.3 6.16 8.2938 2.1338 0.89867232 25.10 74.80 1013     
3:26:19 PM 7.46      25.10 90.70 1010     
3:26:29 PM 6.18 1.3 6.18 8.2938 2.1138 0.89867232 25.10 74.90 1013     
3:26:29 PM 7.48      25.10 91.00 1010     
3:26:39 PM 6.30 1.16 6.3 8.2776 1.9776 0.801892224 25.20 76.40 1013     
3:26:39 PM 7.46      25.10 90.80 1010     
3:26:49 PM 6.45 1.03 6.45 8.2938 1.8438 0.712024992 25.10 78.30 1013     
3:26:49 PM 7.48      25.10 91.00 1010     
3:26:59 PM 6.58 0.93 6.58 8.2938 1.7138 0.642896352 25.10 79.90 1013     
3:26:59 PM 7.51      25.10 91.40 1010     
3:27:09 PM 6.57 0.92 6.57 8.2938 1.7238 0.635983488 25.10 79.70 1013     
3:27:09 PM 7.49      25.10 91.20 1010     
3:27:19 PM 6.55 0.98 6.55 8.2938 1.7438 0.677460672 25.10 79.40 1013     
3:27:19 PM 7.53      25.10 91.50 1010     
3:27:29 PM 6.63 0.94 6.63 8.2938 1.6638 0.649809216 25.10 80.50 1013     
3:27:29 PM 7.57      25.10 92.00 1010     
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3:27:39 PM 6.69 0.88 6.69 8.2938 1.6038 0.608332032 25.10 81.20 1013     
3:27:39 PM 7.57      25.10 92.00 1010     
3:27:49 PM 6.66 0.91 6.66 8.2938 1.6338 0.629070624 25.10 80.80 1013     
3:27:49 PM 7.57      25.10 92.10 1010     
3:27:58 PM 6.68 0.91 6.68 8.2938 1.6138 0.629070624 25.10 81.10 1013     
3:27:59 PM 7.59      25.10 92.40 1010     
3:28:08 PM 6.75 0.86 6.75 8.2938 1.5438 0.594506304 25.10 81.80 1013     
3:28:09 PM 7.61      25.10 92.50 1010     
3:28:18 PM 6.74 0.86 6.74 8.2938 1.5538 0.594506304 25.10 81.80 1013     
3:28:19 PM 7.60      25.10 92.50 1010     
3:28:28 PM 6.72 0.92 6.72 8.2938 1.5738 0.635983488 25.10 81.50 1013     
3:28:29 PM 7.64      25.10 93.00 1010     
3:28:38 PM 6.82 0.85 6.82 8.2938 1.4738 0.58759344 25.10 82.80 1013     
3:28:39 PM 7.67      25.10 93.30 1010     
3:28:49 PM 6.96 0.74 6.96 8.2938 1.3338 0.511551936 25.10 84.40 1013     
3:28:49 PM 7.70      25.10 93.60 1010     
3:28:59 PM 6.92 0.78 6.92 8.2938 1.3738 0.539203392 25.10 84.00 1013     
3:28:59 PM 7.70      25.10 93.70 1010     
3:29:09 PM 7.03 0.68 7.03 8.2938 1.2638 0.470074752 25.10 85.40 1013     
3:29:09 PM 7.71      25.10 93.80 1010     
3:29:19 PM 7.06 0.67 7.06 8.2938 1.2338 0.463161888 25.10 85.60 1013     
3:29:19 PM 7.73      25.10 94.10 1010     
3:29:29 PM 7.08 0.67 7.08 8.2938 1.2138 0.463161888 25.10 86.00 1013     
3:29:29 PM 7.75      25.10 94.20 1010     
3:29:39 PM 7.07 0.69 7.07 8.2938 1.2238 0.476987616 25.10 85.80 1013     
3:29:39 PM 7.76      25.10 94.40 1010     
3:29:49 PM 7.06 0.71 7.06 8.2938 1.2338 0.490813344 25.10 85.70 1013     
3:29:50 PM 7.77      25.10 94.60 1010     
3:29:59 PM 7.02 0.77 7.02 8.2938 1.2738 0.532290528 25.10 85.30 1013     
3:30:00 PM 7.79      25.10 94.80 1010     
3:30:08 PM 7.07 0.74 7.07 8.2938 1.2238 0.511551936 25.10 85.80 1013     
3:30:09 PM 7.81      25.10 95.00 1010     
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3:30:18 PM 7.13 0.67 7.13 8.2938 1.1638 0.463161888 25.10 86.50 1013     
3:30:19 PM 7.80      25.10 94.90 1010     
3:30:28 PM 7.18 0.66 7.18 8.2938 1.1138 0.456249024 25.10 87.20 1013     
3:30:29 PM 7.84      25.10 95.40 1010     
3:30:38 PM 7.18 0.66 7.18 8.2938 1.1138 0.456249024 25.10 87.20 1013     
3:30:39 PM 7.84      25.10 95.40 1010     
3:30:48 PM 7.23 0.61 7.23 8.2938 1.0638 0.421684704 25.10 87.80 1013     
3:30:49 PM 7.84      25.10 95.40 1010     
3:30:58 PM 7.25 0.61 7.25 8.2938 1.0438 0.421684704 25.10 88.00 1013     
3:30:59 PM 7.86      25.10 95.60 1010     
3:31:08 PM 7.29 0.6 7.29 8.2938 1.0038 0.41477184 25.10 88.40 1013     
3:31:09 PM 7.89      25.10 95.90 1010     
3:31:18 PM 7.39 0.5 7.39 8.2938 0.9038 0.3456432 25.10 89.70 1013     
3:31:19 PM 7.89      25.10 96.00 1010     
3:31:28 PM 7.42 0.48 7.42 8.2938 0.8738 0.331817472 25.10 90.10 1013     
3:31:29 PM 7.90      25.10 96.20 1010     
3:31:38 PM 7.40 0.51 7.4 8.2938 0.8938 0.352556064 25.10 89.80 1013     
3:31:39 PM 7.91      25.10 96.20 1010     
3:31:48 PM 7.37 0.55 7.37 8.2938 0.9238 0.38020752 25.10 89.40 1013     
3:31:49 PM 7.92      25.10 96.30 1010     
3:31:58 PM 7.39 0.55 7.39 8.2776 0.8876 0.38020752 25.20 89.70 1013     
3:31:59 PM 7.94      25.10 96.60 1010     
3:32:08 PM 7.42 0.51 7.42 8.2938 0.8738 0.352556064 25.10 90.00 1013     
3:32:09 PM 7.93      25.10 96.40 1010     
3:32:18 PM 7.44 0.52 7.44 8.2938 0.8538 0.359468928 25.10 90.30 1013     
3:32:19 PM 7.96      25.10 96.90 1010     
3:32:28 PM 7.49 0.48 7.49 8.2938 0.8038 0.331817472 25.10 90.90 1013     
3:32:29 PM 7.97      25.10 97.00 1010     
3:32:38 PM 7.52 0.46 7.52 8.2776 0.7576 0.317991744 25.20 91.30 1013     
3:32:39 PM 7.98      25.10 97.10 1010     
3:32:48 PM 7.57 0.41 7.57 8.2776 0.7076 0.283427424 25.20 91.90 1013     
3:32:49 PM 7.98      25.10 97.10 1010     
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3:32:58 PM 7.61 0.39 7.61 8.2938 0.6838 0.269601696 25.10 92.30 1013     
3:32:59 PM 8.00      25.10 97.40 1010     
3:33:08 PM 7.63 0.38 7.63 8.2776 0.6476 0.262688832 25.20 92.60 1013     
3:33:09 PM 8.01      25.10 97.40 1010     
3:33:18 PM 7.59 0.42 7.59 8.2938 0.7038 0.290340288 25.10 92.10 1013     
3:33:19 PM 8.01      25.10 97.50 1010     
3:33:28 PM 7.58 0.44 7.58 8.2938 0.7138 0.304166016 25.10 92.00 1013     
3:33:29 PM 8.02      25.10 97.60 1010     
3:33:38 PM 7.63 0.4 7.63 8.2776 0.6476 0.27651456 25.20 92.50 1013     
3:33:39 PM 8.03      25.10 97.70 1010     
3:33:48 PM 7.65 0.4 7.65 8.2938 0.6438 0.27651456 25.10 92.80 1013     
3:33:49 PM 8.05      25.10 98.00 1010     
3:33:58 PM 7.66 0.4 7.66 8.2776 0.6176 0.27651456 25.20 93.00 1013     
3:33:59 PM 8.06      25.10 98.00 1010     
3:34:08 PM 7.70 0.36 7.7 8.2776 0.5776 0.248863104 25.20 93.40 1013     
3:34:09 PM 8.06      25.10 98.10 1010     
3:34:18 PM 7.74 0.33 7.74 8.2776 0.5376 0.228124512 25.20 93.90 1013     
3:34:19 PM 8.07      25.10 98.20 1010     
3:34:28 PM 7.74 0.35 7.74 8.2776 0.5376 0.24195024 25.20 94.00 1013     
3:34:29 PM 8.09      25.10 98.40 1010     
3:34:38 PM 7.77 0.33 7.77 8.2776 0.5076 0.228124512 25.20 94.30 1013     
3:34:39 PM 8.10      25.10 98.50 1010     
3:34:48 PM 7.76 0.33 7.76 8.2776 0.5176 0.228124512 25.20 94.20 1013     
3:34:49 PM 8.09      25.10 98.50 1010     
3:34:58 PM 7.76 0.35 7.76 8.2776 0.5176 0.24195024 25.20 94.20 1013     
3:34:59 PM 8.11      25.10 98.60 1010     
3:35:08 PM 7.76 0.35 7.76 8.2776 0.5176 0.24195024 25.20 94.20 1013     
3:35:09 PM 8.11      25.10 98.70 1010     
3:35:18 PM 7.79 0.31 7.79 8.2776 0.4876 0.214298784 25.20 94.60 1013     
3:35:19 PM 8.10      25.10 98.60 1010     
3:35:28 PM 7.81 0.31 7.81 8.2776 0.4676 0.214298784 25.20 94.80 1013     
3:35:29 PM 8.12      25.10 98.80 1010     
3:35:38 PM 7.81 0.32 7.81 8.2776 0.4676 0.221211648 25.20 94.80 1013 251 311 130.78 126.51 
3:35:39 PM 8.13      25.10 98.90 1010     
3:35:48 PM 7.81 0.32 7.81 8.2776 0.4676 0.221211648 25.20 94.90 1013     
3:35:49 PM 8.13      25.10 99.00 1010     
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(4/15/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm)  (gpm) 
            
4:05:08 PM 0.54 3.56 0.54 8.2452 7.7052 2.460979584 25.40 6.60 1013     
4:05:09 PM 4.10      25.30 50.10 1010     
4:05:18 PM 0.68 3.86 0.68 8.2452 7.5652 2.668365504 25.40 8.30 1013     
4:05:19 PM 4.54      25.30 55.40 1010     
4:05:28 PM 0.91 3.82 0.91 8.2452 7.3352 2.640714048 25.40 11.10 1013     
4:05:29 PM 4.73      25.30 57.80 1010     
4:05:38 PM 1.27 3.59 1.27 8.2452 6.9752 2.481718176 25.40 15.50 1013     
4:05:39 PM 4.86      25.30 59.30 1010     
4:05:48 PM 1.37 3.58 1.37 8.2452 6.8752 2.474805312 25.40 16.70 1013     
4:05:49 PM 4.95      25.30 60.50 1010     
4:05:58 PM 1.52 3.54 1.52 8.2452 6.7252 2.447153856 25.40 18.60 1013     
4:05:59 PM 5.06      25.30 61.80 1010     
4:06:08 PM 1.80 3.34 1.8 8.2452 6.4452 2.308896576 25.40 21.90 1013     
4:06:09 PM 5.14      25.30 62.80 1010     
4:06:18 PM 1.89 3.33 1.89 8.2452 6.3552 2.301983712 25.40 23.10 1013     
4:06:19 PM 5.22      25.30 63.80 1009     
4:06:28 PM 2.14 3.17 2.14 8.2452 6.1052 2.191377888 25.40 26.10 1013     
4:06:29 PM 5.31      25.30 64.90 1010     
4:06:38 PM 2.21 3.17 2.21 8.2452 6.0352 2.191377888 25.40 26.90 1013     
4:06:39 PM 5.38      25.30 65.70 1010     
4:06:48 PM 2.41 3.06 2.41 8.2452 5.8352 2.115336384 25.40 29.30 1013     
4:06:49 PM 5.47      25.30 66.80 1010     
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4:06:58 PM 2.44 3.11 2.44 8.2452 5.8052 2.149900704 25.40 29.70 1013     
4:06:59 PM 5.55      25.30 67.70 1010     
4:07:08 PM 2.55 3.06 2.55 8.2452 5.6952 2.115336384 25.40 31.10 1013     
4:07:09 PM 5.61      25.30 68.60 1010     
4:07:18 PM 2.92 2.78 2.92 8.2452 5.3252 1.921776192 25.40 35.60 1013     
4:07:19 PM 5.70      25.30 69.60 1010     
4:07:28 PM 3.35 2.42 3.35 8.2452 4.8952 1.672913088 25.40 40.90 1013     
4:07:29 PM 5.77      25.30 70.50 1010     
4:07:38 PM 3.07 2.76 3.07 8.2452 5.1752 1.907950464 25.40 37.40 1013     
4:07:39 PM 5.83      25.30 71.30 1009     
4:07:48 PM 3.27 2.62 3.27 8.2452 4.9752 1.811170368 25.40 39.80 1013 256 312 126.35 124.54 
4:07:49 PM 5.89      25.30 72.00 1009     
4:07:58 PM 3.34 2.62 3.34 8.2452 4.9052 1.811170368 25.40 40.80 1013     
4:07:59 PM 5.96      25.30 72.80 1009     
4:08:08 PM 3.56 2.42 3.56 8.2452 4.6852 1.672913088 25.40 43.40 1013     
4:08:09 PM 5.98      25.30 73.00 1010     
4:08:18 PM 3.64 2.36 3.64 8.2452 4.6052 1.631435904 25.40 44.40 1013     
4:08:19 PM 6.00      25.30 73.40 1009     
4:08:28 PM 3.70 2.43 3.7 8.2614 4.5614 1.679825952 25.30 45.10 1013     
4:08:29 PM 6.13      25.30 75.00 1009     
4:08:38 PM 3.70 2.54 3.7 8.2614 4.5614 1.755867456 25.30 45.10 1013     
4:08:39 PM 6.24      25.30 76.30 1009     
4:08:48 PM 3.66 2.75 3.66 8.2614 4.6014 1.9010376 25.30 44.50 1013     
4:08:49 PM 6.41      25.30 78.20 1009     
4:08:58 PM 3.71 2.83 3.71 8.2614 4.5514 1.956340512 25.30 45.20 1013     
4:08:59 PM 6.54      25.30 79.90 1009     
4:09:08 PM 4.08 2.57 4.08 8.2452 4.1652 1.776606048 25.40 49.70 1013     
4:09:09 PM 6.65      25.30 81.20 1009     
4:09:18 PM 4.17 2.54 4.17 8.2614 4.0914 1.755867456 25.30 50.90 1013     
4:09:19 PM 6.71      25.30 82.00 1009     
4:09:28 PM 4.14 2.62 4.14 8.2614 4.1214 1.811170368 25.30 50.40 1013     
4:09:29 PM 6.76      25.20 82.60 1009     
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4:09:38 PM 4.29 2.51 4.29 8.2614 3.9714 1.735128864 25.30 52.30 1013     
4:09:39 PM 6.80      25.20 83.00 1009     
4:09:48 PM 4.41 2.4 4.41 8.2614 3.8514 1.65908736 25.30 53.80 1013     
4:09:49 PM 6.81      25.20 83.10 1009     
4:09:58 PM 4.51 2.31 4.51 8.2614 3.7514 1.596871584 25.30 54.90 1013     
4:09:59 PM 6.82      25.20 83.20 1009     
4:10:08 PM 4.71 2.11 4.71 8.2614 3.5514 1.458614304 25.30 57.40 1013     
4:10:09 PM 6.82      25.20 83.30 1009     
4:10:18 PM 4.93 1.88 4.93 8.2614 3.3314 1.299618432 25.30 60.10 1013     
4:10:19 PM 6.81      25.20 83.10 1009     
4:10:28 PM 5.07 1.74 5.07 8.2614 3.1914 1.202838336 25.30 61.70 1013     
4:10:29 PM 6.81      25.20 83.10 1009     
4:10:38 PM 5.15 1.65 5.15 8.2614 3.1114 1.14062256 25.30 62.80 1013     
4:10:39 PM 6.80      25.30 83.00 1009     
4:10:48 PM 5.26 1.59 5.26 8.2614 3.0014 1.099145376 25.30 64.10 1013     
4:10:49 PM 6.85      25.30 83.60 1009     
4:10:58 PM 5.38 1.49 5.38 8.2614 2.8814 1.030016736 25.30 65.60 1013     
4:10:59 PM 6.87      25.30 83.90 1010     
4:11:08 PM 5.54 1.36 5.54 8.2614 2.7214 0.940149504 25.30 67.50 1013     
4:11:09 PM 6.90      25.30 84.20 1009     
4:11:18 PM 5.49 1.44 5.49 8.2614 2.7714 0.995452416 25.30 66.90 1013     
4:11:19 PM 6.93      25.30 84.60 1009     
4:11:28 PM 5.50 1.46 5.5 8.2614 2.7614 1.009278144 25.30 67.00 1012     
4:11:29 PM 6.96      25.30 85.00 1009     
4:11:38 PM 5.51 1.47 5.51 8.2614 2.7514 1.016191008 25.30 67.10 1013     
4:11:39 PM 6.98      25.30 85.30 1009     
4:11:48 PM 5.58 1.45 5.58 8.2614 2.6814 1.00236528 25.30 67.90 1013     
4:11:49 PM 7.03      25.30 85.80 1009     
4:11:58 PM 5.71 1.35 5.71 8.2614 2.5514 0.93323664 25.30 69.50 1013     
4:11:59 PM 7.06      25.30 86.20 1009     
4:12:08 PM 5.73 1.35 5.73 8.2614 2.5314 0.93323664 25.30 69.80 1013     
4:12:09 PM 7.08      25.30 86.40 1009     
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4:12:18 PM 5.73 1.39 5.73 8.2614 2.5314 0.960888096 25.30 69.80 1013     
4:12:19 PM 7.12      25.30 86.90 1009     
4:12:28 PM 5.79 1.35 5.79 8.2614 2.4714 0.93323664 25.30 70.50 1013     
4:12:29 PM 7.14      25.30 87.20 1009     
4:12:38 PM 5.91 1.27 5.91 8.2614 2.3514 0.877933728 25.30 72.00 1013     
4:12:39 PM 7.18      25.30 87.70 1009     
4:12:48 PM 6.08 1.12 6.08 8.2614 2.1814 0.774240768 25.30 74.00 1013     
4:12:49 PM 7.20      25.30 87.90 1010     
4:12:58 PM 6.13 1.1 6.13 8.2614 2.1314 0.76041504 25.30 74.70 1013     
4:12:59 PM 7.23      25.30 88.20 1009     
4:13:08 PM 6.15 1.11 6.15 8.2614 2.1114 0.767327904 25.30 74.90 1013     
4:13:09 PM 7.26      25.30 88.60 1009     
4:13:18 PM 6.30 0.96 6.3 8.2614 1.9614 0.663634944 25.30 76.80 1013     
4:13:19 PM 7.26      25.30 88.60 1010     
4:13:28 PM 6.39 0.92 6.39 8.2614 1.8714 0.635983488 25.30 77.80 1013     
4:13:29 PM 7.31      25.30 89.20 1010     
4:13:38 PM 6.30 1.04 6.3 8.2614 1.9614 0.718937856 25.30 76.80 1013     
4:13:39 PM 7.34      25.30 89.60 1010     
4:13:48 PM 6.39 0.97 6.39 8.2614 1.8714 0.670547808 25.30 77.90 1013     
4:13:49 PM 7.36      25.30 89.90 1009     
4:13:58 PM 6.47 0.91 6.47 8.2614 1.7914 0.629070624 25.30 78.80 1013     
4:13:59 PM 7.38      25.30 90.20 1009     
4:14:08 PM 6.52 0.89 6.52 8.2614 1.7414 0.615244896 25.30 79.30 1013     
4:14:09 PM 7.41      25.30 90.40 1010     
4:14:18 PM 6.56 0.86 6.56 8.2614 1.7014 0.594506304 25.30 79.90 1013     
4:14:19 PM 7.42      25.30 90.70 1009     
4:14:28 PM 6.55 0.89 6.55 8.2614 1.7114 0.615244896 25.30 79.80 1013 242 302 130.78 127.66 
4:14:29 PM 7.44      25.30 90.90 1010     
4:14:38 PM 6.64 0.82 6.64 8.2614 1.6214 0.566854848 25.30 80.90 1013     
4:14:39 PM 7.46      25.30 91.10 1010     
4:14:48 PM 6.68 0.79 6.68 8.2614 1.5814 0.546116256 25.30 81.30 1013     
4:14:49 PM 7.47      25.30 91.20 1010     
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4:14:58 PM 6.69 0.82 6.69 8.2614 1.5714 0.566854848 25.30 81.50 1013     
4:14:59 PM 7.51      25.30 91.70 1010     
4:15:08 PM 6.69 0.86 6.69 8.2614 1.5714 0.594506304 25.30 81.50 1013     
4:15:09 PM 7.55      25.30 92.20 1010     
4:15:18 PM 6.71 0.86 6.71 8.2614 1.5514 0.594506304 25.30 81.80 1013     
4:15:19 PM 7.57      25.30 92.40 1010     
4:15:28 PM 6.68 0.94 6.68 8.2614 1.5814 0.649809216 25.30 81.30 1013     
4:15:29 PM 7.62      25.30 93.00 1010     
4:15:38 PM 6.79 0.85 6.79 8.2614 1.4714 0.58759344 25.30 82.70 1013     
4:15:39 PM 7.64      25.30 93.20 1010     
4:15:48 PM 6.75 0.89 6.75 8.2614 1.5114 0.615244896 25.30 82.20 1013     
4:15:49 PM 7.64      25.30 93.30 1010     
4:15:58 PM 6.78 0.88 6.78 8.2614 1.4814 0.608332032 25.30 82.60 1013     
4:15:59 PM 7.66      25.30 93.50 1009     
4:16:08 PM 6.79 0.87 6.79 8.2614 1.4714 0.601419168 25.30 82.70 1013     
4:16:09 PM 7.66      25.30 93.50 1010     
4:16:18 PM 6.82 0.87 6.82 8.2614 1.4414 0.601419168 25.30 83.10 1013     
4:16:19 PM 7.69      25.30 93.80 1010     
4:16:28 PM 6.84 0.86 6.84 8.2614 1.4214 0.594506304 25.30 83.20 1013     
4:16:29 PM 7.70      25.30 93.90 1010     
4:16:38 PM 6.88 0.82 6.88 8.2614 1.3814 0.566854848 25.30 83.80 1013     
4:16:39 PM 7.70      25.30 94.00 1010     
4:16:48 PM 7.00 0.72 7 8.2614 1.2614 0.497726208 25.30 85.20 1013     
4:16:49 PM 7.72      25.30 94.30 1009     
4:16:58 PM 7.04 0.7 7.04 8.2614 1.2214 0.48390048 25.30 85.70 1013     
4:16:59 PM 7.74      25.30 94.40 1009     
4:17:08 PM 7.05 0.7 7.05 8.2614 1.2114 0.48390048 25.30 85.80 1013     
4:17:09 PM 7.75      25.30 94.50 1010     
4:17:18 PM 7.07 0.71 7.07 8.2614 1.1914 0.490813344 25.30 86.10 1013     
4:17:19 PM 7.78      25.30 95.00 1010     
4:17:28 PM 7.16 0.61 7.16 8.2614 1.1014 0.421684704 25.30 87.20 1013     
4:17:29 PM 7.77      25.30 94.80 1010     
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4:17:38 PM 7.24 0.55 7.24 8.2614 1.0214 0.38020752 25.30 88.10 1013     
4:17:39 PM 7.79      25.30 95.10 1010     
4:17:48 PM 7.17 0.63 7.17 8.2614 1.0914 0.435510432 25.30 87.30 1013     
4:17:49 PM 7.80      25.30 95.20 1010     
4:17:58 PM 7.16 0.65 7.16 8.2614 1.1014 0.44933616 25.30 87.20 1013     
4:17:59 PM 7.81      25.30 95.30 1010     
4:18:08 PM 7.20 0.62 7.2 8.2614 1.0614 0.428597568 25.30 87.60 1013     
4:18:09 PM 7.82      25.30 95.40 1010     
4:18:18 PM 7.23 0.61 7.23 8.2614 1.0314 0.421684704 25.30 88.10 1013     
4:18:19 PM 7.84      25.30 95.70 1010     
4:18:28 PM 7.27 0.59 7.27 8.2614 0.9914 0.407858976 25.30 88.50 1013     
4:18:29 PM 7.86      25.30 95.90 1010     
4:18:38 PM 7.36 0.49 7.36 8.2614 0.9014 0.338730336 25.30 89.60 1013     
4:18:39 PM 7.85      25.30 95.80 1010     
4:18:48 PM 7.40 0.47 7.4 8.2614 0.8614 0.324904608 25.30 90.00 1013     
4:18:49 PM 7.87      25.30 96.10 1009     
4:18:58 PM 7.36 0.52 7.36 8.2614 0.9014 0.359468928 25.30 89.60 1013     
4:18:59 PM 7.88      25.30 96.20 1010     
4:19:08 PM 7.35 0.55 7.35 8.2614 0.9114 0.38020752 25.30 89.50 1013     
4:19:09 PM 7.90      25.30 96.50 1010     
4:19:18 PM 7.35 0.56 7.35 8.2614 0.9114 0.387120384 25.30 89.60 1013     
4:19:19 PM 7.91      25.30 96.60 1010     
4:19:28 PM 7.41 0.52 7.41 8.2614 0.8514 0.359468928 25.30 90.20 1013     
4:19:29 PM 7.93      25.30 96.80 1010     
4:19:38 PM 7.45 0.48 7.45 8.2614 0.8114 0.331817472 25.30 90.70 1013     
4:19:39 PM 7.93      25.30 96.80 1010     
4:19:48 PM 7.49 0.45 7.49 8.2614 0.7714 0.31107888 25.30 91.20 1013     
4:19:49 PM 7.94      25.30 96.90 1010     
4:19:58 PM 7.52 0.43 7.52 8.2614 0.7414 0.297253152 25.30 91.50 1013     
4:19:59 PM 7.95      25.30 97.00 1010     
4:20:08 PM 7.53 0.43 7.53 8.2614 0.7314 0.297253152 25.30 91.70 1013     
4:20:09 PM 7.96      25.30 97.10 1010     
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4:20:18 PM 7.54 0.43 7.54 8.2614 0.7214 0.297253152 25.30 91.90 1013     
4:20:19 PM 7.97      25.30 97.30 1010     
4:20:28 PM 7.56 0.42 7.56 8.2614 0.7014 0.290340288 25.30 92.00 1013     
4:20:29 PM 7.98      25.30 97.40 1009     
4:20:38 PM 7.58 0.4 7.58 8.2614 0.6814 0.27651456 25.30 92.30 1013     
4:20:39 PM 7.98      25.30 97.40 1010     
4:20:48 PM 7.59 0.42 7.59 8.2614 0.6714 0.290340288 25.30 92.40 1013     
4:20:49 PM 8.01      25.30 97.80 1010     
4:20:58 PM 7.60 0.39 7.6 8.2614 0.6614 0.269601696 25.30 92.50 1013     
4:20:59 PM 7.99      25.30 97.60 1010     
4:21:08 PM 7.59 0.42 7.59 8.2614 0.6714 0.290340288 25.30 92.50 1013     
4:21:09 PM 8.01      25.30 97.80 1010     
4:21:18 PM 7.64 0.38 7.64 8.2614 0.6214 0.262688832 25.30 93.00 1013     
4:21:19 PM 8.02      25.30 97.90 1010     
4:21:28 PM 7.68 0.35 7.68 8.2614 0.5814 0.24195024 25.30 93.50 1013 248 307 129.69 124.78 
4:21:29 PM 8.03      25.30 98.00 1010     
4:21:38 PM 7.63 0.39 7.63 8.2614 0.6314 0.269601696 25.30 92.90 1013     
4:21:39 PM 8.02      25.30 97.90 1010     
4:21:48 PM 7.63 0.42 7.63 8.2614 0.6314 0.290340288 25.30 92.90 1013     
4:21:49 PM 8.05      25.30 98.20 1010     
4:21:58 PM 7.64 0.4 7.64 8.2614 0.6214 0.27651456 25.30 93.10 1013     
4:21:59 PM 8.04      25.30 98.20 1010     
4:22:08 PM 7.66 0.42 7.66 8.2614 0.6014 0.290340288 25.30 93.30 1013     
4:22:09 PM 8.08      25.30 98.60 1010     
4:22:18 PM 7.68 0.4 7.68 8.2614 0.5814 0.27651456 25.30 93.50 1013     
4:22:19 PM 8.08      25.30 98.60 1010     
4:22:28 PM 7.67 0.39 7.67 8.2614 0.5914 0.269601696 25.30 93.40 1013     
4:22:29 PM 8.06      25.30 98.40 1009     
4:22:38 PM 7.70 0.35 7.7 8.2614 0.5614 0.24195024 25.30 93.80 1013     
4:22:39 PM 8.05      25.30 98.20 1010     
4:22:48 PM 7.73 0.31 7.73 8.2614 0.5314 0.214298784 25.30 94.10 1013     
4:22:49 PM 8.04      25.30 98.10 1010     
4:22:58 PM 7.73 0.33 7.73 8.2614 0.5314 0.228124512 25.30 94.20 1013     
4:22:59 PM 8.06      25.30 98.40 1010     
4:23:08 PM 7.75 0.33 7.75 8.2614 0.5114 0.228124512 25.30 94.40 1013     
4:23:09 PM 8.08      25.30 98.60 1010     
4:23:18 PM 7.76 0.34 7.76 8.2614 0.5014 0.235037376 25.30 94.50 1013     
4:23:19 PM 8.10      25.30 98.90 1010     
4:23:28 PM 7.76 0.33 7.76 8.2614 0.5014 0.228124512 25.30 94.60 1013     
4:23:29 PM 8.09      25.30 98.70 1010     
4:23:38 PM 7.80 0.28 7.8 8.2614 0.4614 0.193560192 25.30 95.00 1013  Average: 127.35 124.99 
































(4/15/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-
O2/day) 
(°C) (%) (hPa) (mm) (mm) (gpm) (gpm) 
           
4:53:03 AM       237 322 155.66 151.58 
           
4:59:38 AM       232 320 158.38 154.05 
           
5:08:12 AM       237 325 158.38 149.85 
           
6:13:29 PM 0.56 3.16 0.56 8.2452 7.6852 2.648879 25.40 6.90 1013     
6:13:29 PM 3.72      25.30 45.40 1011     
6:13:39 PM 0.74 3.22 0.74 8.2452 7.5052 2.699174 25.40 9.00 1014     
6:13:39 PM 3.96      25.30 48.30 1010     
6:13:48 PM 0.93 3.22 0.93 8.2452 7.3152 2.699174 25.40 11.30 1013     
6:13:49 PM 4.15      25.30 50.60 1010     
6:13:58 PM 1.05 3.29 1.05 8.2452 7.1952 2.757852 25.40 12.80 1014     
6:13:59 PM 4.34      25.30 53.00 1011     
6:14:08 PM 1.23 3.26 1.23 8.2452 7.0152 2.732704 25.40 14.90 1014     
6:14:09 PM 4.49      25.30 54.70 1010     
6:14:18 PM 1.45 3.17 1.45 8.2452 6.7952 2.657261 25.40 17.70 1014     
6:14:19 PM 4.62      25.30 56.40 1010     
6:14:28 PM 1.65 3.07 1.65 8.2452 6.5952 2.573436 25.40 20.10 1014 226 309 153.82 148.86 
6:14:29 PM 4.72      25.30 57.60 1010     
 138
6:14:39 PM 1.79 3.00 1.79 8.2452 6.4552 2.514758 25.40 21.80 1013     
6:14:39 PM 4.79      25.30 58.40 1010     
6:14:49 PM 2.01 3.00 2.01 8.2452 6.2352 2.514758 25.40 24.50 1013     
6:14:49 PM 5.01      25.30 61.20 1010     
6:14:59 PM 2.13 3.01 2.13 8.2452 6.1152 2.523141 25.40 25.90 1014     
6:14:59 PM 5.14      25.30 62.70 1010     
6:15:09 PM 2.26 3.04 2.26 8.2452 5.9852 2.548289 25.40 27.60 1013     
6:15:09 PM 5.30      25.30 64.60 1010     
6:15:19 PM 2.36 3.19 2.36 8.2452 5.8852 2.674026 25.40 28.70 1013     
6:15:19 PM 5.55      25.20 67.70 1010     
6:15:29 PM 2.56 3.19 2.56 8.2452 5.6852 2.674026 25.40 31.20 1014     
6:15:29 PM 5.75      25.20 70.00 1010     
6:15:39 PM 2.80 3.03 2.80 8.2452 5.4452 2.539906 25.40 34.10 1013     
6:15:39 PM 5.83      25.20 71.00 1010     
6:15:49 PM 3.04 2.86 3.04 8.2452 5.2052 2.397403 25.40 37.10 1013     
6:15:49 PM 5.90      25.20 71.80 1010     
6:15:59 PM 3.20 2.75 3.20 8.2452 5.0452 2.305195 25.40 38.90 1013     
6:15:59 PM 5.95      25.20 72.50 1010     
6:16:09 PM 3.36 2.65 3.36 8.2614 4.9014 2.22137 25.30 41.00 1013     
6:16:09 PM 6.01      25.20 73.30 1010     
6:16:19 PM 3.45 2.62 3.45 8.2614 4.8114 2.196222 25.30 42.00 1013     
6:16:19 PM 6.07      25.20 74.00 1010     
6:16:29 PM 3.60 2.52 3.60 8.2614 4.6614 2.112397 25.30 43.80 1013     
6:16:29 PM 6.12      25.20 74.50 1010     
6:16:39 PM 3.81 2.37 3.81 8.2614 4.4514 1.986659 25.30 46.40 1013     
6:16:39 PM 6.18      25.20 75.40 1010     
6:16:49 PM 3.94 2.30 3.94 8.2614 4.3214 1.927981 25.30 48.00 1013     
6:16:49 PM 6.24      25.20 76.00 1010     
6:16:59 PM 4.10 2.19 4.10 8.2614 4.1614 1.835774 25.30 49.90 1013     
6:16:59 PM 6.29      25.20 76.70 1010     
6:17:09 PM 4.25 2.09 4.25 8.2614 4.0114 1.751948 25.30 51.80 1013     
6:17:09 PM 6.34      25.20 77.30 1010     
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6:17:18 PM 4.37 2.03 4.37 8.2614 3.8914 1.701653 25.30 53.20 1013     
6:17:19 PM 6.40      25.20 78.00 1010     
6:17:28 PM 4.46 1.99 4.46 8.2614 3.8014 1.668123 25.30 54.20 1013     
6:17:29 PM 6.45      25.20 78.60 1010     
6:17:38 PM 4.53 1.98 4.53 8.2614 3.7314 1.659741 25.30 55.20 1013     
6:17:39 PM 6.51      25.20 79.40 1010     
6:17:48 PM 4.63 1.92 4.63 8.2614 3.6314 1.609445 25.30 56.40 1013     
6:17:49 PM 6.55      25.20 79.90 1010     
6:17:59 PM 4.82 1.78 4.82 8.2614 3.4414 1.49209 25.30 58.70 1013     
6:17:59 PM 6.60      25.20 80.40 1010     
6:18:09 PM 4.87 1.78 4.87 8.2614 3.3914 1.49209 25.30 59.20 1013     
6:18:09 PM 6.65      25.20 81.00 1010     
6:18:19 PM 4.97 1.72 4.97 8.2614 3.2914 1.441795 25.30 60.50 1013     
6:18:19 PM 6.69      25.20 81.50 1010     
6:18:29 PM 5.06 1.67 5.06 8.2614 3.2014 1.399882 25.30 61.50 1013     
6:18:29 PM 6.73      25.20 82.00 1010     
6:18:39 PM 5.04 1.73 5.04 8.2614 3.2214 1.450177 25.30 61.30 1013     
6:18:39 PM 6.77      25.20 82.50 1010     
6:18:49 PM 5.16 1.65 5.16 8.2614 3.1014 1.383117 25.30 62.80 1013     
6:18:49 PM 6.81      25.20 83.00 1011     
6:18:59 PM 5.19 1.66 5.19 8.2614 3.0714 1.3915 25.30 63.10 1014     
6:18:59 PM 6.85      25.20 83.40 1010     
6:19:09 PM 5.31 1.58 5.31 8.2614 2.9514 1.324439 25.30 64.60 1013     
6:19:09 PM 6.89      25.20 83.90 1010     
6:19:19 PM 5.39 1.54 5.39 8.2614 2.8714 1.290909 25.30 65.50 1013     
6:19:19 PM 6.93      25.20 84.40 1010     
6:19:29 PM 5.50 1.47 5.50 8.2614 2.7614 1.232232 25.30 66.90 1013     
6:19:29 PM 6.97      25.20 84.80 1011     
6:19:39 PM 5.54 1.46 5.54 8.2614 2.7214 1.223849 25.30 67.40 1013     
6:19:39 PM 7.00      25.20 85.30 1010     
6:19:49 PM 5.53 1.51 5.53 8.2614 2.7314 1.265762 25.30 67.20 1013     
6:19:49 PM 7.04      25.20 85.70 1010     
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6:19:58 PM 5.66 1.42 5.66 8.2614 2.6014 1.190319 25.30 68.80 1013 223 301 149.11 152.28 
6:19:59 PM 7.08      25.20 86.20 1010     
6:20:09 PM 5.76 1.34 5.76 8.2614 2.5014 1.123259 25.30 70.00 1013     
6:20:09 PM 7.10      25.20 86.40 1010     
6:20:19 PM 5.84 1.30 5.84 8.2614 2.4214 1.089729 25.30 70.90 1013     
6:20:19 PM 7.14      25.20 86.90 1011     
6:20:29 PM 5.86 1.34 5.86 8.2614 2.4014 1.123259 25.30 71.20 1013     
6:20:29 PM 7.20      25.20 87.70 1010     
6:20:39 PM 5.96 1.29 5.96 8.2776 2.3176 1.081346 25.20 72.50 1013     
6:20:40 PM 7.25      25.20 88.20 1010     
6:20:49 PM 5.99 1.31 5.99 8.2614 2.2714 1.098111 25.30 72.80 1013     
6:20:49 PM 7.30      25.20 88.80 1011     
6:20:59 PM 6.09 1.28 6.09 8.2776 2.1876 1.072964 25.20 74.00 1013     
6:20:59 PM 7.37      25.10 89.70 1011     
6:21:09 PM 6.18 1.25 6.18 8.2776 2.0976 1.047816 25.20 75.10 1013     
6:21:09 PM 7.43      25.10 90.30 1011     
6:21:19 PM 6.25 1.21 6.25 8.2776 2.0276 1.014286 25.20 76.00 1013     
6:21:19 PM 7.46      25.10 90.70 1010     
6:21:29 PM 6.29 1.19 6.29 8.2776 1.9876 0.997521 25.20 76.50 1013     
6:21:29 PM 7.48      25.10 90.90 1010     
6:21:39 PM 6.36 1.14 6.36 8.2776 1.9176 0.955608 25.20 77.30 1014     
6:21:39 PM 7.50      25.10 91.10 1010     
6:21:49 PM 6.38 1.13 6.38 8.2776 1.8976 0.947226 25.20 77.50 1013     
6:21:49 PM 7.51      25.10 91.30 1011     
6:21:58 PM 6.39 1.14 6.39 8.2776 1.8876 0.955608 25.20 77.60 1013     
6:21:59 PM 7.53      25.10 91.50 1010     
6:22:08 PM 6.46 1.09 6.46 8.2776 1.8176 0.913696 25.20 78.50 1013     
6:22:09 PM 7.55      25.10 91.80 1010     
6:22:18 PM 6.54 1.02 6.54 8.2776 1.7376 0.855018 25.20 79.50 1013     
6:22:19 PM 7.56      25.10 92.00 1010     
6:22:28 PM 6.61 0.98 6.61 8.2776 1.6676 0.821488 25.20 80.30 1013     
6:22:29 PM 7.59      25.10 92.30 1011     
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6:22:38 PM 6.63 0.97 6.63 8.2776 1.6476 0.813105 25.20 80.50 1013     
6:22:39 PM 7.60      25.10 92.50 1011     
6:22:49 PM 6.69 0.94 6.69 8.2776 1.5876 0.787958 25.20 81.20 1014     
6:22:49 PM 7.63      25.10 92.80 1010     
6:22:59 PM 6.77 0.88 6.77 8.2776 1.5076 0.737662 25.20 82.20 1014     
6:22:59 PM 7.65      25.10 93.00 1011     
6:23:09 PM 6.85 0.82 6.85 8.2776 1.4276 0.687367 25.20 83.20 1013     
6:23:09 PM 7.67      25.10 93.30 1011     
6:23:19 PM 6.88 0.81 6.88 8.2776 1.3976 0.678985 25.20 83.50 1014     
6:23:19 PM 7.69      25.10 93.50 1011     
6:23:29 PM 6.94 0.77 6.94 8.2776 1.3376 0.645455 25.20 84.30 1013     
6:23:29 PM 7.71      25.10 93.70 1011     
6:23:39 PM 6.95 0.78 6.95 8.2776 1.3276 0.653837 25.20 84.40 1013     
6:23:39 PM 7.73      25.10 94.00 1011     
6:23:49 PM 6.97 0.78 6.97 8.2776 1.3076 0.653837 25.20 84.60 1013     
6:23:49 PM 7.75      25.10 94.30 1011     
6:23:59 PM 7.01 0.76 7.01 8.2776 1.2676 0.637072 25.20 85.10 1013     
6:23:59 PM 7.77      25.10 94.40 1011     
6:24:09 PM 7.05 0.73 7.05 8.2776 1.2276 0.611925 25.20 85.50 1014     
6:24:09 PM 7.78      25.10 94.60 1011     
6:24:20 PM 7.11 0.69 7.11 8.2776 1.1676 0.578394 25.20 86.40 1013     
6:24:20 PM 7.80      25.10 94.80 1011     
6:24:29 PM 7.11 0.71 7.11 8.2776 1.1676 0.595159 25.20 86.40 1013     
6:24:30 PM 7.82      25.10 95.00 1011     
6:24:38 PM 7.10 0.73 7.10 8.2776 1.1776 0.611925 25.20 86.20 1014 237 313 147.19 152.42 
6:24:39 PM 7.83      25.10 95.20 1011     
6:24:48 PM 7.14 0.69 7.14 8.2776 1.1376 0.578394 25.20 86.70 1013     
6:24:49 PM 7.83      25.10 95.20 1011     
6:24:59 PM 7.18 0.69 7.18 8.2776 1.0976 0.578394 25.20 87.20 1014     
6:24:59 PM 7.87      25.10 95.60 1011     
6:25:09 PM 7.24 0.65 7.24 8.2776 1.0376 0.544864 25.20 87.90 1013     
6:25:09 PM 7.89      25.10 95.80 1011     
6:25:19 PM 7.27 0.65 7.27 8.2776 1.0076 0.544864 25.20 88.30 1014     
6:25:19 PM 7.92      25.10 96.20 1011     
6:25:29 PM 7.31 0.63 7.31 8.2776 0.9676 0.528099 25.20 88.80 1013     
6:25:29 PM 7.94      25.00 96.40 1011     
6:25:39 PM 7.33 0.63 7.33 8.2776 0.9476 0.528099 25.20 89.00 1014     
6:25:39 PM 7.96      25.00 96.60 1011     
6:25:49 PM 7.37 0.60 7.37 8.2776 0.9076 0.502952 25.20 89.50 1013     
6:25:49 PM 7.97      25.00 96.80 1011     
6:25:59 PM 7.42 0.56 7.42 8.2776 0.8576 0.469422 25.20 90.00 1014     
6:25:59 PM 7.98      25.00 96.90 1011     
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(4/15/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-
O2/day) 
(°C) (%) (hPa) (mm) (mm) (gpm) (gpm) 
7:22:09 PM 0.54 3.57 0.54 8.3586 7.8186 2.992562 24.70 6.50 1014 232 322 160.17 154.20 
7:22:09 PM 4.11      24.60 49.50 1011     
7:22:19 PM 0.69 3.72 0.69 8.3586 7.6686 3.1183 24.70 8.30 1014     
7:22:19 PM 4.41      24.60 53.10 1011     
7:22:29 PM 0.86 3.69 0.86 8.3586 7.4986 3.093153 24.70 10.30 1014     
7:22:29 PM 4.55      24.60 54.80 1011     
7:22:39 PM 1.05 3.88 1.05 8.3586 7.3086 3.252421 24.70 12.60 1014     
7:22:39 PM 4.93      24.60 59.40 1011     
7:22:49 PM 1.31 3.84 1.31 8.3586 7.0486 3.218891 24.70 15.80 1014     
7:22:49 PM 5.15      24.50 61.90 1011     
7:22:59 PM 1.57 3.69 1.57 8.3586 6.7886 3.093153 24.70 18.90 1014     
7:22:59 PM 5.26      24.50 63.20 1011     
7:23:09 PM 1.78 3.57 1.78 8.3586 6.5786 2.992562 24.70 21.40 1014     
7:23:09 PM 5.35      24.50 64.40 1011     
7:23:19 PM 2.02 3.41 2.02 8.3586 6.3386 2.858442 24.70 24.30 1014     
7:23:19 PM 5.43      24.60 65.30 1011     
7:23:29 PM 2.22 3.29 2.22 8.3586 6.1386 2.757852 24.70 26.70 1014     
7:23:29 PM 5.51      24.60 66.30 1011     
7:23:39 PM 2.49 3.10 2.49 8.3586 5.8686 2.598584 24.70 30.00 1014     
7:23:39 PM 5.59      24.60 67.30 1011     
7:23:48 PM 2.69 2.97 2.69 8.3586 5.6686 2.489611 24.70 32.30 1014     
7:23:49 PM 5.66      24.60 68.10 1011     
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7:23:58 PM 2.75 2.98 2.75 8.3586 5.6086 2.497993 24.70 33.00 1014     
7:23:59 PM 5.73      24.60 68.90 1011     
7:24:08 PM 3.00 2.80 3.00 8.3586 5.3586 2.347108 24.70 36.10 1014     
7:24:09 PM 5.80      24.60 69.80 1012     
7:24:18 PM 3.09 2.79 3.09 8.3586 5.2686 2.338725 24.70 37.10 1014     
7:24:19 PM 5.88      24.60 70.80 1011     
7:24:28 PM 3.25 2.70 3.25 8.3586 5.1086 2.263283 24.70 39.10 1014     
7:24:29 PM 5.95      24.60 71.60 1011     
7:24:39 PM 3.47 2.55 3.47 8.3586 4.8886 2.137545 24.70 41.70 1014     
7:24:39 PM 6.02      24.60 72.40 1011     
7:24:49 PM 3.64 2.44 3.64 8.3586 4.7186 2.045337 24.70 43.80 1014     
7:24:49 PM 6.08      24.60 73.20 1011     
7:24:59 PM 3.84 2.31 3.84 8.3586 4.5186 1.936364 24.70 46.20 1014     
7:24:59 PM 6.15      24.60 74.00 1011     
7:25:09 PM 3.95 2.25 3.95 8.3748 4.4248 1.886069 24.60 47.40 1014 233 313 151.01 153.13 
7:25:09 PM 6.20      24.60 74.60 1011     
7:25:19 PM 4.04 2.20 4.04 8.3586 4.3186 1.844156 24.70 48.60 1014     
7:25:19 PM 6.24      24.60 75.00 1011     
7:25:29 PM 4.16 2.15 4.16 8.3748 4.2148 1.802244 24.60 49.90 1014     
7:25:29 PM 6.31      24.60 75.80 1011     
7:25:39 PM 4.22 2.20 4.22 8.3748 4.1548 1.844156 24.60 50.80 1014     
7:25:39 PM 6.42      24.60 77.20 1011     
7:25:49 PM 4.35 2.17 4.35 8.3748 4.0248 1.819009 24.60 52.30 1014     
7:25:49 PM 6.52      24.60 78.40 1011     
7:25:59 PM 4.46 2.22 4.46 8.3748 3.9148 1.860921 24.60 53.60 1014     
7:25:59 PM 6.68      24.50 80.20 1011     
7:26:09 PM 4.58 2.21 4.58 8.3748 3.7948 1.852539 24.60 55.10 1014     
7:26:09 PM 6.79      24.50 81.50 1011     
7:26:19 PM 4.63 2.20 4.63 8.3748 3.7448 1.844156 24.60 55.60 1014     
7:26:19 PM 6.83      24.50 82.00 1011     
7:26:29 PM 4.72 2.14 4.72 8.3748 3.6548 1.793861 24.60 56.70 1014     
7:26:29 PM 6.86      24.50 82.40 1011     
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7:26:39 PM 4.84 2.04 4.84 8.3748 3.5348 1.710036 24.60 58.10 1014     
7:26:39 PM 6.88      24.50 82.70 1011     
7:26:49 PM 4.95 1.96 4.95 8.3748 3.4248 1.642975 24.60 59.50 1014     
7:26:49 PM 6.91      24.50 83.10 1011     
7:26:59 PM 5.02 1.92 5.02 8.3748 3.3548 1.609445 24.60 60.30 1014     
7:26:59 PM 6.94      24.50 83.40 1011     
7:27:09 PM 5.09 1.88 5.09 8.3748 3.2848 1.575915 24.60 61.10 1014     
7:27:09 PM 6.97      24.50 83.70 1011     
7:27:19 PM 5.19 1.80 5.19 8.3748 3.1848 1.508855 24.60 62.40 1014     
7:27:19 PM 6.99      24.50 84.10 1011     
7:27:29 PM 5.32 1.74 5.32 8.3748 3.0548 1.45856 24.60 63.80 1014     
7:27:29 PM 7.06      24.50 84.80 1011     
7:27:39 PM 5.32 1.76 5.32 8.3748 3.0548 1.475325 24.60 63.90 1014     
7:27:39 PM 7.08      24.50 85.00 1011     
7:27:49 PM 5.38 1.73 5.38 8.3748 2.9948 1.450177 24.60 64.60 1014     
7:27:49 PM 7.11      24.50 85.40 1011     
7:27:59 PM 5.49 1.64 5.49 8.3748 2.8848 1.374735 24.60 65.90 1014     
7:27:59 PM 7.13      24.50 85.70 1011     
7:28:08 PM 5.59 1.57 5.59 8.3748 2.7848 1.316057 24.60 67.10 1014     
7:28:09 PM 7.16      24.50 86.00 1011     
7:28:18 PM 5.66 1.52 5.66 8.3748 2.7148 1.274144 24.60 67.90 1014     
7:28:19 PM 7.18      24.50 86.30 1011     
7:28:28 PM 5.69 1.53 5.69 8.3748 2.6848 1.282527 24.60 68.30 1014     
7:28:29 PM 7.22      24.50 86.70 1011     
7:28:38 PM 5.82 1.42 5.82 8.3748 2.5548 1.190319 24.60 69.90 1014     
7:28:39 PM 7.24      24.50 87.00 1011     
7:28:48 PM 5.87 1.39 5.87 8.3748 2.5048 1.165171 24.60 70.50 1014     
7:28:49 PM 7.26      24.50 87.20 1011     
7:28:58 PM 5.93 1.36 5.93 8.3748 2.4448 1.140024 24.60 71.20 1014     
7:28:59 PM 7.29      24.50 87.60 1011     
7:29:08 PM 5.97 1.38 5.97 8.3748 2.4048 1.156789 24.60 71.60 1014     
7:29:09 PM 7.35      24.50 88.20 1011     
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7:29:19 PM 6.04 1.35 6.04 8.3748 2.3348 1.131641 24.60 72.50 1014     
7:29:19 PM 7.39      24.50 88.80 1011     
7:29:29 PM 6.07 1.37 6.07 8.3748 2.3048 1.148406 24.60 72.80 1014     
7:29:29 PM 7.44      24.50 89.40 1011     
7:29:39 PM 6.13 1.38 6.13 8.3748 2.2448 1.156789 24.60 73.50 1014     
7:29:39 PM 7.51      24.50 90.10 1011     
7:29:49 PM 6.14 1.42 6.14 8.3748 2.2348 1.190319 24.60 73.70 1014     
7:29:49 PM 7.56      24.40 90.70 1011     
7:29:59 PM 6.26 1.34 6.26 8.3748 2.1148 1.123259 24.60 75.00 1014     
7:29:59 PM 7.60      24.40 91.10 1011     
7:30:09 PM 6.34 1.27 6.34 8.3748 2.0348 1.064581 24.60 76.10 1014     
7:30:09 PM 7.61      24.40 91.30 1011     
7:30:19 PM 6.41 1.21 6.41 8.3748 1.9648 1.014286 24.60 76.90 1014     
7:30:19 PM 7.62      24.40 91.30 1011     
7:30:29 PM 6.48 1.15 6.48 8.3748 1.8948 0.963991 24.60 77.70 1014     
7:30:29 PM 7.63      24.40 91.50 1011     
7:30:39 PM 6.52 1.12 6.52 8.391 1.871 0.938843 24.50 78.20 1014     
7:30:39 PM 7.64      24.40 91.60 1011     
7:30:49 PM 6.60 1.05 6.60 8.391 1.791 0.880165 24.50 79.10 1014     
7:30:49 PM 7.65      24.40 91.80 1012     
7:30:59 PM 6.67 0.99 6.67 8.391 1.721 0.82987 24.50 80.00 1014     
7:30:59 PM 7.66      24.40 92.00 1011     
7:31:09 PM 6.67 1.01 6.67 8.391 1.721 0.846635 24.50 80.00 1014     
7:31:09 PM 7.68      24.40 92.10 1011     
7:31:19 PM 6.71 0.98 6.71 8.391 1.681 0.821488 24.50 80.40 1014     
7:31:19 PM 7.69      24.40 92.30 1011     
7:31:29 PM 6.71 1.00 6.71 8.391 1.681 0.838253 24.50 80.40 1014     
7:31:29 PM 7.71      24.40 92.50 1011     
7:31:39 PM 6.78 0.94 6.78 8.391 1.611 0.787958 24.50 81.30 1014     
7:31:39 PM 7.72      24.40 92.60 1012     
7:31:49 PM 6.84 0.89 6.84 8.391 1.551 0.746045 24.50 81.90 1014     
7:31:49 PM 7.73      24.40 92.70 1012     
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7:31:59 PM 6.89 0.86 6.89 8.391 1.501 0.720897 24.50 82.50 1014     
7:31:59 PM 7.75      24.40 93.00 1012     
7:32:09 PM 6.96 0.80 6.96 8.391 1.431 0.670602 24.50 83.40 1014     
7:32:09 PM 7.76      24.40 93.20 1012     
7:32:19 PM 7.00 0.79 7.00 8.391 1.391 0.66222 24.50 83.90 1014     
7:32:19 PM 7.79      24.40 93.40 1012     
7:32:29 PM 7.04 0.77 7.04 8.391 1.351 0.645455 24.50 84.40 1014     
7:32:29 PM 7.81      24.40 93.70 1012     
7:32:39 PM 7.09 0.74 7.09 8.391 1.301 0.620307 24.50 85.00 1014     
7:32:39 PM 7.83      24.40 93.90 1012     
7:32:49 PM 7.09 0.75 7.09 8.391 1.301 0.62869 24.50 84.90 1014 232 318 156.57 154.11 
7:32:49 PM 7.84      24.40 94.00 1012     
7:32:59 PM 7.12 0.72 7.12 8.391 1.271 0.603542 24.50 85.40 1014     
7:32:59 PM 7.84      24.40 94.00 1012     
7:33:08 PM 7.17 0.72 7.17 8.391 1.221 0.603542 24.50 85.90 1014     
7:33:09 PM 7.89      24.40 94.60 1012     
7:33:18 PM 7.20 0.71 7.20 8.391 1.191 0.595159 24.50 86.30 1014     
7:33:19 PM 7.91      24.40 94.90 1012     
7:33:28 PM 7.24 0.70 7.24 8.391 1.151 0.586777 24.50 86.80 1014     
7:33:29 PM 7.94      24.40 95.20 1012     
7:33:38 PM 7.33 0.64 7.33 8.391 1.061 0.536482 24.50 87.80 1014     
7:33:39 PM 7.97      24.40 95.50 1012     
7:33:48 PM 7.33 0.66 7.33 8.391 1.061 0.553247 24.50 87.80 1014     
7:33:49 PM 7.99      24.40 95.80 1012     
7:33:59 PM 7.36 0.65 7.36 8.391 1.031 0.544864 24.50 88.20 1014     
7:33:59 PM 8.01      24.30 95.90 1012     
7:34:09 PM 7.38 0.64 7.38 8.391 1.011 0.536482 24.50 88.40 1014     
7:34:09 PM 8.02      24.30 96.00 1012     
7:34:19 PM 7.39 0.64 7.39 8.391 1.001 0.536482 24.50 88.50 1014     
7:34:19 PM 8.03      24.40 96.10 1012     
7:34:29 PM 7.42 0.62 7.42 8.391 0.971 0.519717 24.50 88.80 1014     
7:34:29 PM 8.04      24.40 96.30 1012     
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7:34:39 PM 7.44 0.60 7.44 8.391 0.951 0.502952 24.50 89.20 1014     
7:34:39 PM 8.04      24.40 96.40 1011     
7:34:49 PM 7.47 0.58 7.47 8.391 0.921 0.486187 24.50 89.50 1014     
7:34:49 PM 8.05      24.40 96.50 1012     
7:34:59 PM 7.54 0.53 7.54 8.391 0.851 0.444274 24.50 90.20 1014     
7:34:59 PM 8.07      24.40 96.60 1012     
7:35:09 PM 7.55 0.52 7.55 8.391 0.841 0.435891 24.50 90.40 1014     
7:35:09 PM 8.07      24.40 96.70 1011     
7:35:19 PM 7.58 0.50 7.58 8.391 0.811 0.419126 24.50 90.70 1014     
7:35:19 PM 8.08      24.40 96.90 1012     
7:35:29 PM 7.62 0.47 7.62 8.391 0.771 0.393979 24.50 91.20 1014     
7:35:29 PM 8.09      24.40 96.90 1012     
7:35:39 PM 7.64 0.46 7.64 8.4072 0.7672 0.385596 24.40 91.40 1014     
7:35:39 PM 8.10      24.40 97.10 1012     
7:35:49 PM 7.64 0.47 7.64 8.4072 0.7672 0.393979 24.40 91.40 1014     
7:35:49 PM 8.11      24.40 97.20 1012     
7:35:59 PM 7.66 0.46 7.66 8.4072 0.7472 0.385596 24.40 91.70 1014     
7:35:59 PM 8.12      24.40 97.30 1012     
7:36:09 PM 7.72 0.41 7.72 8.4072 0.6872 0.343684 24.40 92.30 1014     
7:36:09 PM 8.13      24.40 97.50 1012     
7:36:19 PM 7.72 0.42 7.72 8.4072 0.6872 0.352066 24.40 92.40 1014     
7:36:19 PM 8.14      24.40 97.60 1012     
7:36:29 PM 7.75 0.41 7.75 8.4072 0.6572 0.343684 24.40 92.70 1014     
7:36:29 PM 8.16      24.40 97.70 1012     
7:36:39 PM 7.75 0.41 7.75 8.4072 0.6572 0.343684 24.40 92.70 1014     
7:36:39 PM 8.16      24.40 97.80 1011     
7:36:49 PM 7.76 0.41 7.76 8.4072 0.6472 0.343684 24.40 92.80 1014     
7:36:49 PM 8.17      24.40 97.90 1012     
7:36:59 PM 7.75 0.43 7.75 8.4072 0.6572 0.360449 24.40 92.80 1014     
7:36:59 PM 8.18      24.40 98.00 1012     
7:37:09 PM 7.78 0.41 7.78 8.4072 0.6272 0.343684 24.40 93.10 1014     
7:37:09 PM 8.19      24.40 98.10 1012     
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7:37:19 PM 7.81 0.38 7.81 8.4072 0.5972 0.318536 24.40 93.40 1014     
7:37:19 PM 8.19      24.40 98.20 1012     
7:37:29 PM 7.81 0.38 7.81 8.4072 0.5972 0.318536 24.40 93.40 1014 228 308 151.01 156.08 
7:37:29 PM 8.19      24.40 98.20 1012     
7:37:39 PM 7.78 0.43 7.78 8.4072 0.6272 0.360449 24.40 93.10 1014     
7:37:39 PM 8.21      24.40 98.30 1012     
7:37:48 PM 7.79 0.44 7.79 8.4072 0.6172 0.368831 24.40 93.20 1014     
7:37:49 PM 8.23      24.40 98.50 1012     
7:37:58 PM 7.80 0.44 7.80 8.4072 0.6072 0.368831 24.40 93.30 1014     
7:37:59 PM 8.24      24.40 98.70 1012     
7:38:08 PM 7.82 0.43 7.82 8.4072 0.5872 0.360449 24.40 93.50 1014     
7:38:09 PM 8.25      24.30 98.70 1012     
7:38:19 PM 7.86 0.39 7.86 8.4072 0.5472 0.326919 24.40 94.00 1014     
7:38:19 PM 8.25      24.30 98.80 1012     
7:38:29 PM 7.85 0.41 7.85 8.4072 0.5572 0.343684 24.40 94.00 1014     
7:38:29 PM 8.26      24.30 98.80 1012     
7:38:39 PM 7.89 0.37 7.89 8.4072 0.5172 0.310154 24.40 94.40 1014     
7:38:39 PM 8.26      24.30 98.80 1012     
7:38:49 PM 7.91 0.36 7.91 8.4072 0.4972 0.301771 24.40 94.70 1014     
7:38:49 PM 8.27      24.30 98.90 1012     
7:38:59 PM 7.92 0.35 7.92 8.4072 0.4872 0.293388 24.40 94.80 1014     
7:38:59 PM 8.27      24.30 98.90 1012     
7:39:09 PM 7.91 0.36 7.91 8.4072 0.4972 0.301771 24.40 94.60 1014     
7:39:09 PM 8.27      24.30 99.00 1012     
7:39:19 PM 7.91 0.37 7.91 8.4072 0.4972 0.310154 24.40 94.60 1014     
7:39:19 PM 8.28      24.30 99.10 1012     
7:39:29 PM 7.93 0.35 7.93 8.4072 0.4772 0.293388 24.40 94.90 1014     
7:39:29 PM 8.28      24.30 99.10 1012     
7:39:39 PM 7.93 0.35 7.93 8.4072 0.4772 0.293388 24.40 94.80 1014     
7:39:39 PM 8.28      24.30 99.20 1012     
7:39:49 PM 7.96 0.33 7.96 8.4072 0.4472 0.276623 24.40 95.20 1014  Average: 153.70 152.66 
7:39:49 PM 8.29      24.30 99.20 1012     
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Raw and computed data from the second set of oxygen transfer experiments for a 6″ airlift pump using 30 cfm of air input. 
1st Replicate 
 
Time Before and After 
Airlift DO Conc. 
Delta 
D.O. 


















(4/14/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm)  (gpm) 
3:36:27 AM       223 322 167.99 169.41 
           
3:40:32 AM       221 321 168.84 171.20 
           
3:44:05 AM       218 318 168.84 168.61 
           
4:25:21 PM 0.75 3.3 0.75 8.26 7.5114 3.107523 25.30 9.30 1002     
4:25:22 PM 4.05      25.20 50.00 998     
4:25:31 PM 0.82 3.34 0.82 8.26 7.4414 3.14519 25.30 10.10 1001     
4:25:32 PM 4.16      25.20 51.40 998     
4:25:42 PM 1.13 3.12 1.13 8.26 7.1314 2.938022 25.30 13.90 1002     
4:25:42 PM 4.25      25.20 52.50 998     
4:25:52 PM 1.49 2.87 1.49 8.26 6.7714 2.702603 25.30 18.30 1001     
4:25:52 PM 4.36      25.20 53.90 998     
4:26:02 PM 1.44 3.03 1.44 8.26 6.8214 2.853271 25.30 17.70 1002     
4:26:02 PM 4.47      25.20 55.20 998     
4:26:12 PM 1.86 2.68 1.86 8.26 6.4014 2.523685 25.30 22.90 1002     
4:26:12 PM 4.54      25.20 56.10 998     
4:26:22 PM 2.4 2.26 2.4 8.26 5.8614 2.128182 25.30 29.50 1002     
4:26:22 PM 4.66      25.20 57.50 998     
4:26:32 PM 2.48 2.28 2.48 8.26 5.7814 2.147016 25.30 30.60 1002     
4:26:32 PM 4.76      25.20 58.80 998     
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4:26:42 PM 2.91 1.97 2.91 8.26 5.3514 1.855097 25.30 35.80 1001     
4:26:42 PM 4.88      25.20 60.30 998     
4:26:52 PM 2.87 2.08 2.87 8.26 5.3914 1.958681 25.30 35.40 1001     
4:26:52 PM 4.95      25.20 61.10 998     
4:27:02 PM 3.22 1.85 3.22 8.26 5.0414 1.742096 25.30 39.60 1002     
4:27:02 PM 5.07      25.20 62.60 998     
4:27:12 PM 3.28 1.9 3.28 8.26 4.9814 1.78918 25.30 40.40 1002     
4:27:12 PM 5.18      25.20 63.90 997     
4:27:22 PM 3.17 2.11 3.17 8.26 5.0914 1.986931 25.30 39.00 1002     
4:27:22 PM 5.28      25.20 65.20 997     
4:27:32 PM 3.34 2.01 3.34 8.26 4.9214 1.892764 25.30 41.20 1002     
4:27:32 PM 5.35      25.20 66.10 998     
4:27:42 PM 3.54 1.91 3.54 8.26 4.7214 1.798597 25.30 43.50 1002     
4:27:42 PM 5.45      25.20 67.30 997     
4:27:51 PM 3.75 1.78 3.75 8.26 4.5114 1.676179 25.30 46.10 1002 208 309 169.68 172.94 
4:27:52 PM 5.53      25.20 68.30 998     
4:28:01 PM 3.93 1.64 3.93 8.26 4.3314 1.544345 25.30 48.30 1002     
4:28:02 PM 5.57      25.20 68.80 997     
4:28:11 PM 4.04 1.57 4.04 8.26 4.2214 1.478428 25.30 49.70 1002     
4:28:12 PM 5.61      25.20 69.30 997     
4:28:21 PM 4.25 1.5 4.25 8.26 4.0114 1.41251 25.30 52.30 1002     
4:28:22 PM 5.75      25.20 71.00 997     
4:28:31 PM 4.23 1.62 4.23 8.26 4.0314 1.525511 25.30 52.10 1001     
4:28:32 PM 5.85      25.20 72.30 998     
4:28:41 PM 4.4 1.59 4.4 8.26 3.8614 1.497261 25.30 54.10 1002     
4:28:42 PM 5.99      25.20 74.00 997     
4:28:52 PM 4.37 1.8 4.37 8.26 3.8914 1.695012 25.30 53.80 1002     
4:28:52 PM 6.17      25.20 76.20 998     
4:29:02 PM 4.4 1.9 4.4 8.26 3.8614 1.78918 25.30 54.20 1001     
4:29:02 PM 6.3      25.20 77.80 998     
4:29:12 PM 4.67 1.7 4.67 8.26 3.5914 1.600845 25.30 57.50 1002     
4:29:12 PM 6.37      25.20 78.70 997     
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4:29:22 PM 4.66 1.73 4.66 8.26 3.6014 1.629095 25.30 57.30 1002     
4:29:22 PM 6.39      25.20 79.00 998     
4:29:32 PM 4.66 1.75 4.66 8.26 3.6014 1.647929 25.30 57.30 1001     
4:29:32 PM 6.41      25.20 79.20 997     
4:29:42 PM 4.86 1.57 4.86 8.26 3.4014 1.478428 25.30 59.80 1002     
4:29:42 PM 6.43      25.20 79.40 997     
4:29:52 PM 5.05 1.39 5.05 8.26 3.2114 1.308926 25.30 62.20 1002     
4:29:52 PM 6.44      25.20 79.60 997     
4:30:02 PM 5.06 1.42 5.06 8.26 3.2014 1.337177 25.30 62.30 1001     
4:30:02 PM 6.48      25.20 80.00 997     
4:30:12 PM 5.18 1.32 5.18 8.26 3.0814 1.243009 25.30 63.70 1001     
4:30:12 PM 6.5      25.20 80.30 997     
4:30:22 PM 5.23 1.32 5.23 8.26 3.0314 1.243009 25.30 64.40 1002     
4:30:22 PM 6.55      25.20 81.00 997     
4:30:32 PM 5.51 1.07 5.51 8.26 2.7514 1.007591 25.30 67.80 1001     
4:30:32 PM 6.58      25.20 81.30 997     
4:30:42 PM 5.5 1.12 5.5 8.26 2.7614 1.054674 25.30 67.80 1001     
4:30:42 PM 6.62      25.20 81.80 997     
4:30:52 PM 5.54 1.12 5.54 8.26 2.7214 1.054674 25.30 68.30 1002     
4:30:52 PM 6.66      25.20 82.20 997     
4:31:02 PM 5.55 1.14 5.55 8.26 2.7114 1.073508 25.30 68.30 1001     
4:31:02 PM 6.69      25.20 82.70 998     
4:31:11 PM 5.49 1.24 5.49 8.26 2.7714 1.167675 25.30 67.60 1002     
4:31:12 PM 6.73      25.20 83.20 997     
4:31:21 PM 5.51 1.26 5.51 8.26 2.7514 1.186509 25.30 67.90 1002     
4:31:22 PM 6.77      25.20 83.60 997     
4:31:31 PM 5.91 0.87 5.91 8.26 2.3514 0.819256 25.30 72.80 1002     
4:31:32 PM 6.78      25.20 83.80 998     
4:31:41 PM 5.96 0.87 5.96 8.26 2.3014 0.819256 25.30 73.40 1002     
4:31:42 PM 6.83      25.20 84.30 997     
4:31:51 PM 5.89 0.98 5.89 8.26 2.3714 0.92284 25.30 72.60 1002     
4:31:52 PM 6.87      25.20 84.80 997     
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4:32:01 PM 6.09 0.8 6.09 8.26 2.1714 0.753339 25.30 75.00 1002     
4:32:02 PM 6.89      25.20 85.10 998     
4:32:12 PM 6 0.92 6 8.26 2.2614 0.86634 25.30 73.80 1002     
4:32:12 PM 6.92      25.20 85.50 998     
4:32:22 PM 6.01 0.94 6.01 8.26 2.2514 0.885173 25.30 74.00 1002 213 317 172.18 169.99 
4:32:22 PM 6.95      25.20 85.90 997     
4:32:32 PM 6.21 0.74 6.21 8.26 2.0514 0.696838 25.30 76.50 1002     
4:32:32 PM 6.95      25.20 85.90 998     
4:32:42 PM 6.29 0.72 6.29 8.26 1.9714 0.678005 25.30 77.40 1002     
4:32:42 PM 7.01      25.20 86.50 998     
4:32:52 PM 6.17 0.88 6.17 8.26 2.0914 0.828673 25.30 76.00 1002     
4:32:52 PM 7.05      25.20 87.10 997     
4:33:02 PM 6.32 0.78 6.32 8.26 1.9414 0.734505 25.30 77.90 1001     
4:33:02 PM 7.1      25.20 87.70 998     
4:33:12 PM 6.38 0.78 6.38 8.26 1.8814 0.734505 25.30 78.60 1002     
4:33:12 PM 7.16      25.30 88.40 998     
4:33:22 PM 6.27 0.94 6.27 8.26 1.9914 0.885173 25.30 77.20 1002     
4:33:22 PM 7.21      25.30 89.00 997     
4:33:32 PM 6.46 0.79 6.46 8.26 1.8014 0.743922 25.30 79.60 1002     
4:33:32 PM 7.25      25.30 89.60 998     
4:33:42 PM 6.56 0.73 6.56 8.26 1.7014 0.687422 25.30 80.80 1001     
4:33:42 PM 7.29      25.30 90.10 998     
4:33:52 PM 6.52 0.77 6.52 8.26 1.7414 0.725089 25.30 80.30 1002     
4:33:52 PM 7.29      25.30 90.10 998     
4:34:01 PM 6.62 0.68 6.62 8.26 1.6414 0.640338 25.30 81.50 1001     
4:34:02 PM 7.3      25.30 90.30 998     
4:34:11 PM 6.71 0.6 6.71 8.26 1.5514 0.565004 25.30 82.60 1001     
4:34:12 PM 7.31      25.30 90.30 998     
4:34:21 PM 6.63 0.69 6.63 8.26 1.6314 0.649755 25.30 81.60 1002     
4:34:22 PM 7.32      25.30 90.40 997     
4:34:31 PM 6.66 0.67 6.66 8.26 1.6014 0.630921 25.30 82.00 1002     
4:34:32 PM 7.33      25.30 90.50 998     
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4:34:41 PM 6.78 0.58 6.78 8.26 1.4814 0.546171 25.30 83.50 1002     
4:34:42 PM 7.36      25.30 90.90 997     
4:34:52 PM 6.81 0.55 6.81 8.26 1.4514 0.51792 25.30 83.90 1001     
4:34:52 PM 7.36      25.30 90.90 998     
4:35:02 PM 6.82 0.56 6.82 8.26 1.4414 0.527337 25.30 84.00 1002     
4:35:02 PM 7.38      25.30 91.30 997     
4:35:12 PM 6.81 0.58 6.81 8.26 1.4514 0.546171 25.30 83.90 1002     
4:35:12 PM 7.39      25.30 91.40 998     
4:35:22 PM 6.8 0.61 6.8 8.26 1.4614 0.574421 25.30 83.70 1002     
4:35:22 PM 7.41      25.30 91.60 998     
4:35:32 PM 6.86 0.58 6.86 8.26 1.4014 0.546171 25.30 84.50 1002     
4:35:32 PM 7.44      25.30 91.90 998     
4:35:42 PM 6.95 0.49 6.95 8.26 1.3114 0.46142 25.30 85.50 1002     
4:35:42 PM 7.44      25.30 91.90 998     
4:35:52 PM 7 0.46 7 8.26 1.2614 0.43317 25.30 86.20 1002     
4:35:52 PM 7.46      25.30 92.20 998     
4:36:02 PM 7.04 0.44 7.04 8.26 1.2214 0.414336 25.30 86.70 1002     
4:36:02 PM 7.48      25.30 92.40 998     
4:36:12 PM 7.03 0.47 7.03 8.26 1.2314 0.442587 25.30 86.60 1002     
4:36:12 PM 7.5      25.30 92.70 998     
4:36:22 PM 7.08 0.43 7.08 8.26 1.1814 0.40492 25.30 87.30 1002 207 310 171.35 174.91 
4:36:22 PM 7.51      25.30 92.90 998     
4:36:32 PM 7.05 0.47 7.05 8.26 1.2114 0.442587 25.30 86.80 1002     
4:36:32 PM 7.52      25.30 92.90 998     
4:36:42 PM 7.11 0.43 7.11 8.26 1.1514 0.40492 25.30 87.60 1002     
4:36:42 PM 7.54      25.30 93.20 998     
4:36:52 PM 7.1 0.47 7.1 8.26 1.1614 0.442587 25.30 87.40 1002     
4:36:52 PM 7.57      25.30 93.60 997     
4:37:01 PM 7.19 0.41 7.19 8.26 1.0714 0.386086 25.30 88.50 1002     
4:37:02 PM 7.6      25.30 93.90 998     
4:37:11 PM 7.15 0.47 7.15 8.26 1.1114 0.442587 25.30 88.10 1002     
4:37:12 PM 7.62      25.30 94.20 997     
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4:37:21 PM 7.16 0.48 7.16 8.26 1.1014 0.452003 25.30 88.30 1002     
4:37:22 PM 7.64      25.30 94.50 998     
4:37:31 PM 7.15 0.51 7.15 8.26 1.1114 0.480254 25.30 88.10 1002     
4:37:32 PM 7.66      25.30 94.70 997     
4:37:41 PM 7.2 0.46 7.2 8.26 1.0614 0.43317 25.30 88.70 1001     
4:37:42 PM 7.66      25.30 94.70 998     
4:37:51 PM 7.2 0.47 7.2 8.26 1.0614 0.442587 25.30 88.70 1002     
4:37:52 PM 7.67      25.30 94.80 998     
4:38:02 PM 7.22 0.46 7.22 8.26 1.0414 0.43317 25.30 88.90 1002     
4:38:02 PM 7.68      25.30 94.90 998     
4:38:12 PM 7.28 0.41 7.28 8.26 0.9814 0.386086 25.30 89.70 1002     
4:38:12 PM 7.69      25.30 95.00 998     
4:38:22 PM 7.31 0.39 7.31 8.26 0.9514 0.367253 25.30 90.00 1002     
4:38:22 PM 7.7      25.30 95.20 998     
4:38:32 PM 7.34 0.38 7.34 8.26 0.9214 0.357836 25.30 90.40 1002     
4:38:32 PM 7.72      25.30 95.30 998     
4:38:42 PM 7.33 0.4 7.33 8.26 0.9314 0.376669 25.30 90.30 1002     
4:38:42 PM 7.73      25.30 95.50 998     
4:38:52 PM 7.36 0.37 7.36 8.26 0.9014 0.348419 25.30 90.70 1001     
4:38:52 PM 7.73      25.30 95.60 997     
4:39:02 PM 7.39 0.36 7.39 8.26 0.8714 0.339002 25.30 91.00 1002     
4:39:02 PM 7.75      25.30 95.80 997     
4:39:12 PM 7.37 0.38 7.37 8.26 0.8914 0.357836 25.30 90.80 1002     
4:39:12 PM 7.75      25.30 95.80 998     
4:39:22 PM 7.36 0.4 7.36 8.26 0.9014 0.376669 25.30 90.70 1002     
4:39:22 PM 7.76      25.30 95.90 998     
4:39:32 PM 7.42 0.35 7.42 8.26 0.8414 0.329586 25.30 91.50 1002     
4:39:32 PM 7.77      25.30 96.10 998     
4:39:42 PM 7.43 0.36 7.43 8.26 0.8314 0.339002 25.30 91.50 1002     
4:39:42 PM 7.79      25.30 96.20 998     
4:39:52 PM 7.49 0.31 7.49 8.26 0.7714 0.291919 25.30 92.30 1002     
4:39:52 PM 7.8      25.30 96.40 998     
4:40:02 PM 7.45 0.36 7.45 8.26 0.8114 0.339002 25.30 91.80 1002 214 320 173.83 173.70 
4:40:02 PM 7.81      25.30 96.50 998     
4:40:12 PM 7.49 0.32 7.49 8.26 0.7714 0.301336 25.30 92.30 1002     
4:40:12 PM 7.81      25.30 96.60 997     
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Raw and computed data from the second set of oxygen transfer experiments for a 6″ airlift pump using 30 cfm of air input. 
2nd Replicate 
 
Time Before and After 
Airlift DO Conc. 
Delta 
D.O. 



















(4/14/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm)  (gpm) 
            
5:55:36 PM 0.48 3.1 0.48 8.28 7.7976 2.919188 25.20 5.90 1003     
5:55:37 PM 3.58      25.10 44.00 999     
5:55:46 PM 0.72 3 0.72 8.28 7.5576 2.825021 25.20 8.80 1002 226 333 174.65 171.46 
5:55:47 PM 3.72      25.10 45.80 999     
5:55:56 PM 0.82 3.26 0.82 8.28 7.4576 3.069856 25.20 10.10 1002     
5:55:57 PM 4.08      25.10 50.10 999     
5:56:06 PM 0.88 3.42 0.88 8.28 7.3976 3.220524 25.20 10.80 1003     
5:56:07 PM 4.3      25.10 52.90 999     
5:56:16 PM 1.36 3.18 1.36 8.28 6.9176 2.994522 25.20 16.70 1003     
5:56:17 PM 4.54      25.10 55.80 1000     
5:56:26 PM 1.6 3.19 1.6 8.28 6.6776 3.003939 25.20 19.60 1003     
5:56:27 PM 4.79      25.10 58.90 999     
5:56:35 PM 1.61 3.4 1.61 8.28 6.6676 3.20169 25.20 19.70 1002     
5:56:36 PM 5.01      25.00 61.50 999     
5:56:46 PM 1.86 3.33 1.86 8.28 6.4176 3.135773 25.20 22.80 1003     
5:56:47 PM 5.19      25.00 63.80 1000     
5:56:56 PM 2.23 3.07 2.23 8.28 6.0476 2.890938 25.20 27.40 1002     
5:56:57 PM 5.3      25.00 65.10 999     
5:57:06 PM 2.52 2.85 2.52 8.28 5.7576 2.68377 25.20 30.90 1002     
5:57:07 PM 5.37      25.00 65.90 999     
5:57:16 PM 2.8 2.63 2.8 8.29 5.4938 2.476602 25.10 34.30 1002     
5:57:17 PM 5.43      25.00 66.70 999     
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5:57:26 PM 2.93 2.57 2.93 8.29 5.3638 2.420101 25.10 36.00 1002     
5:57:27 PM 5.5      25.00 67.50 999     
5:57:36 PM 3.11 2.46 3.11 8.29 5.1838 2.316517 25.10 38.10 1002     
5:57:37 PM 5.57      25.00 68.40 999     
5:57:45 PM 3.31 2.33 3.31 8.29 4.9838 2.194099 25.10 40.60 1003     
5:57:46 PM 5.64      25.00 69.30 999     
5:57:56 PM 3.65 2.08 3.65 8.29 4.6438 1.958681 25.10 44.70 1002     
5:57:57 PM 5.73      25.00 70.40 999     
5:58:06 PM 3.83 1.97 3.83 8.29 4.4638 1.855097 25.10 47.00 1002     
5:58:07 PM 5.8      25.00 71.30 999     
5:58:16 PM 4.15 1.74 4.15 8.29 4.1438 1.638512 25.10 50.90 1002     
5:58:17 PM 5.89      25.00 72.40 999     
5:58:26 PM 4.15 1.82 4.15 8.29 4.1438 1.713846 25.10 50.90 1002     
5:58:27 PM 5.97      25.00 73.30 999     
5:58:36 PM 4.23 1.81 4.23 8.29 4.0638 1.704429 25.10 51.80 1003 215 324 176.27 174.97 
5:58:37 PM 6.04      25.00 74.20 999     
5:58:46 PM 4.46 1.65 4.46 8.29 3.8338 1.553761 25.10 54.70 1002     
5:58:47 PM 6.11      25.00 75.00 999     
5:58:55 PM 4.55 1.58 4.55 8.29 3.7438 1.487844 25.10 55.80 1002     
5:58:56 PM 6.13      25.00 75.30 999     
5:59:06 PM 4.61 1.63 4.61 8.29 3.6838 1.534928 25.10 56.50 1003     
5:59:07 PM 6.24      25.00 76.60 999     
5:59:15 PM 4.75 1.56 4.75 8.29 3.5438 1.469011 25.10 58.20 1002     
5:59:16 PM 6.31      25.00 77.40 999     
5:59:25 PM 4.76 1.63 4.76 8.29 3.5338 1.534928 25.10 58.30 1002     
5:59:26 PM 6.39      25.00 78.50 999     
5:59:35 PM 4.99 1.47 4.99 8.29 3.3038 1.38426 25.10 61.10 1002     
5:59:36 PM 6.46      25.00 79.20 999     
5:59:45 PM 4.85 1.68 4.85 8.29 3.4438 1.582012 25.10 59.40 1003     
5:59:46 PM 6.53      24.90 80.10 999     
5:59:55 PM 4.96 1.63 4.96 8.29 3.3338 1.534928 25.10 60.70 1003     
5:59:56 PM 6.59      24.90 80.70 999     
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6:00:06 PM 5.16 1.46 5.16 8.29 3.1338 1.374843 25.10 63.20 1003     
6:00:07 PM 6.62      24.90 81.20 999     
6:00:15 PM 5.24 1.41 5.24 8.29 3.0538 1.32776 25.10 64.20 1002     
6:00:16 PM 6.65      24.90 81.60 999     
6:00:26 PM 5.51 1.18 5.51 8.29 2.7838 1.111175 25.10 67.50 1002     
6:00:27 PM 6.69      24.90 82.00 999     
6:00:36 PM 5.54 1.18 5.54 8.31 2.77 1.111175 25.00 67.80 1002     
6:00:37 PM 6.72      24.90 82.40 999     
6:00:46 PM 5.8 0.96 5.8 8.31 2.51 0.904007 25.00 71.00 1002     
6:00:47 PM 6.76      24.90 83.00 999     
6:00:55 PM 5.79 1 5.79 8.31 2.52 0.941674 25.00 70.90 1002     
6:00:56 PM 6.79      24.90 83.30 999     
6:01:06 PM 5.77 1.07 5.77 8.31 2.54 1.007591 25.00 70.70 1003     
6:01:07 PM 6.84      24.90 83.90 999     
6:01:16 PM 5.77 1.1 5.77 8.31 2.54 1.035841 25.00 70.60 1003     
6:01:17 PM 6.87      24.90 84.20 999     
6:01:26 PM 5.91 1 5.91 8.31 2.4 0.941674 25.00 72.40 1002     
6:01:27 PM 6.91      24.90 84.70 999     
6:01:36 PM 5.95 0.99 5.95 8.31 2.36 0.932257 25.00 72.90 1002     
6:01:37 PM 6.94      24.90 85.00 999     
6:01:45 PM 6.08 0.88 6.08 8.31 2.23 0.828673 25.00 74.40 1002     
6:01:46 PM 6.96      24.90 85.40 999     
6:01:55 PM 6.08 0.91 6.08 8.31 2.23 0.856923 25.00 74.50 1002     
6:01:56 PM 6.99      24.90 85.70 999     
6:02:05 PM 5.99 1.04 5.99 8.31 2.32 0.979341 25.00 73.30 1002     
6:02:06 PM 7.03      24.90 86.20 999     
6:02:15 PM 5.93 1.13 5.93 8.31 2.38 1.064091 25.00 72.60 1002     
6:02:16 PM 7.06      24.90 86.60 999     
6:02:25 PM 6.17 0.91 6.17 8.31 2.14 0.856923 25.00 75.50 1003     
6:02:26 PM 7.08      24.90 86.80 999     
6:02:36 PM 6.28 0.84 6.28 8.31 2.03 0.791006 25.00 76.80 1002     
6:02:37 PM 7.12      24.90 87.20 999     
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6:02:45 PM 6.2 0.95 6.2 8.31 2.11 0.89459 25.00 75.80 1003     
6:02:46 PM 7.15      24.90 87.60 999     
6:02:56 PM 6.35 0.83 6.35 8.31 1.96 0.781589 25.00 77.70 1002     
6:02:57 PM 7.18      24.90 88.00 999     
6:03:05 PM 6.29 0.91 6.29 8.31 2.02 0.856923 25.00 77.00 1002     
6:03:06 PM 7.2      24.90 88.30 999     
6:03:15 PM 6.25 0.98 6.25 8.31 2.06 0.92284 25.00 76.50 1002     
6:03:16 PM 7.23      24.90 88.60 999     
6:03:25 PM 6.43 0.82 6.43 8.31 1.88 0.772172 25.00 78.70 1002     
6:03:26 PM 7.25      24.90 88.90 999     
6:03:35 PM 6.52 0.76 6.52 8.31 1.79 0.715672 25.00 79.80 1002     
6:03:36 PM 7.28      24.90 89.20 999     
6:03:45 PM 6.48 0.82 6.48 8.31 1.83 0.772172 25.00 79.30 1002     
6:03:46 PM 7.3      24.90 89.60 999     
6:03:55 PM 6.59 0.73 6.59 8.31 1.72 0.687422 25.00 80.60 1002     
6:03:56 PM 7.32      24.90 89.80 999     
6:04:05 PM 6.71 0.63 6.71 8.31 1.6 0.593254 25.00 82.10 1002     
6:04:06 PM 7.34      24.90 90.10 999     
6:04:15 PM 6.63 0.74 6.63 8.31 1.68 0.696838 25.00 81.10 1002     
6:04:16 PM 7.37      24.90 90.40 999     
6:04:25 PM 6.67 0.72 6.67 8.31 1.64 0.678005 25.00 81.70 1002     
6:04:26 PM 7.39      24.90 90.60 999     
6:04:35 PM 6.77 0.64 6.77 8.31 1.54 0.602671 25.00 82.80 1002     
6:04:36 PM 7.41      24.90 90.90 999     
6:04:45 PM 6.77 0.66 6.77 8.31 1.54 0.621505 25.00 82.90 1002     
6:04:46 PM 7.43      24.90 91.10 999     
6:04:55 PM 6.81 0.63 6.81 8.31 1.5 0.593254 25.00 83.40 1002     
6:04:56 PM 7.44      24.90 91.20 1000     
6:05:05 PM 6.82 0.65 6.82 8.31 1.49 0.612088 25.00 83.40 1002     
6:05:06 PM 7.47      24.90 91.50 999     
6:05:15 PM 6.87 0.61 6.87 8.31 1.44 0.574421 25.00 84.10 1002     
6:05:16 PM 7.48      24.90 91.70 999     
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6:05:25 PM 6.88 0.62 6.88 8.31 1.43 0.583838 25.00 84.20 1002     
6:05:26 PM 7.5      24.90 92.00 999     
6:05:36 PM 6.98 0.55 6.98 8.31 1.33 0.51792 25.00 85.40 1002     
6:05:37 PM 7.53      24.90 92.20 999     
6:05:46 PM 7.02 0.52 7.02 8.31 1.29 0.48967 25.00 85.80 1002 210 318 175.46 174.34 
6:05:47 PM 7.54      24.90 92.40 999     
6:05:56 PM 7 0.56 7 8.31 1.31 0.527337 25.00 85.60 1002     
6:05:57 PM 7.56      24.90 92.60 999     
6:06:05 PM 7.07 0.49 7.07 8.31 1.24 0.46142 25.00 86.40 1002     
6:06:06 PM 7.56      24.90 92.60 999     
6:06:16 PM 7.12 0.47 7.12 8.31 1.19 0.442587 25.00 87.10 1002     
6:06:17 PM 7.59      24.90 93.00 999     
6:06:25 PM 7.08 0.54 7.08 8.31 1.23 0.508504 25.00 86.50 1002     
6:06:26 PM 7.62      24.90 93.40 999     
6:06:35 PM 7.11 0.54 7.11 8.31 1.2 0.508504 25.00 87.00 1002     
6:06:36 PM 7.65      24.90 93.70 999     
6:06:45 PM 7.17 0.48 7.17 8.31 1.14 0.452003 25.00 87.70 1002     
6:06:46 PM 7.65      24.90 93.70 999     
6:06:55 PM 7.14 0.51 7.14 8.31 1.17 0.480254 25.00 87.40 1002     
6:06:56 PM 7.65      24.80 93.60 999     
6:07:05 PM 7.19 0.48 7.19 8.31 1.12 0.452003 25.00 87.90 1002     
6:07:06 PM 7.67      24.80 93.80 999     
6:07:15 PM 7.21 0.48 7.21 8.31 1.1 0.452003 25.00 88.10 1002     
6:07:16 PM 7.69      24.80 94.00 999     
6:07:26 PM 7.31 0.39 7.31 8.31 1 0.367253 25.00 89.40 1002     
6:07:27 PM 7.7      24.80 94.30 999     
6:07:35 PM 7.32 0.4 7.32 8.31 0.99 0.376669 25.00 89.50 1002     
6:07:36 PM 7.72      24.80 94.40 999     
6:07:46 PM 7.25 0.48 7.25 8.33 1.0762 0.452003 24.90 88.70 1002     
6:07:47 PM 7.73      24.80 94.60 999     
6:07:55 PM 7.24 0.51 7.24 8.33 1.0862 0.480254 24.90 88.60 1002     
6:07:56 PM 7.75      24.80 94.80 999     
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6:08:05 PM 7.24 0.52 7.24 8.33 1.0862 0.48967 24.90 88.50 1002     
6:08:06 PM 7.76      24.80 95.00 999     
6:08:15 PM 7.29 0.48 7.29 8.33 1.0362 0.452003 24.90 89.10 1002     
6:08:16 PM 7.77      24.80 95.10 1000     
6:08:25 PM 7.33 0.45 7.33 8.33 0.9962 0.423753 24.90 89.60 1002     
6:08:26 PM 7.78      24.80 95.30 999     
6:08:35 PM 7.29 0.5 7.29 8.33 1.0362 0.470837 24.90 89.10 1002     
6:08:36 PM 7.79      24.80 95.40 999     
6:08:45 PM 7.4 0.4 7.4 8.33 0.9262 0.376669 24.90 90.50 1002     
6:08:46 PM 7.8      24.80 95.50 999     
6:08:55 PM 7.45 0.36 7.45 8.33 0.8762 0.339002 24.90 91.00 1002     
6:08:56 PM 7.81      24.80 95.60 1000     
6:09:06 PM 7.45 0.37 7.45 8.33 0.8762 0.348419 24.90 91.00 1002     
6:09:07 PM 7.82      24.80 95.70 999     
6:09:16 PM 7.5 0.33 7.5 8.33 0.8262 0.310752 24.90 91.70 1002     
6:09:17 PM 7.83      24.80 95.80 999     
6:09:26 PM 7.48 0.36 7.48 8.33 0.8462 0.339002 24.90 91.50 1002     
6:09:27 PM 7.84      24.80 95.90 999     
6:09:35 PM 7.42 0.43 7.42 8.33 0.9062 0.40492 24.90 90.60 1003     
6:09:36 PM 7.85      24.80 96.00 1000     
6:09:46 PM 7.49 0.36 7.49 8.33 0.8362 0.339002 24.90 91.50 1002     
6:09:47 PM 7.85      24.80 96.10 1000     
6:09:55 PM 7.47 0.39 7.47 8.33 0.8562 0.367253 24.90 91.30 1002     
6:09:56 PM 7.86      24.80 96.10 999     
6:10:05 PM 7.49 0.38 7.49 8.33 0.8362 0.357836 24.90 91.60 1002     
6:10:06 PM 7.87      24.80 96.30 1000     
6:10:15 PM 7.5 0.38 7.5 8.33 0.8262 0.357836 24.90 91.60 1003     
6:10:16 PM 7.88      24.80 96.40 999     
6:10:25 PM 7.54 0.35 7.54 8.33 0.7862 0.329586 24.90 92.10 1002     
6:10:26 PM 7.89      24.80 96.50 999     
6:10:35 PM 7.55 0.34 7.55 8.33 0.7762 0.320169 24.90 92.20 1003     
6:10:36 PM 7.89      24.80 96.60 999     
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6:10:45 PM 7.51 0.39 7.51 8.33 0.8162 0.367253 24.90 91.70 1002     
6:10:46 PM 7.9      24.80 96.60 999     
6:10:55 PM 7.48 0.43 7.48 8.33 0.8462 0.40492 24.90 91.40 1002     
6:10:56 PM 7.91      24.80 96.70 999     
6:11:05 PM 7.57 0.34 7.57 8.33 0.7562 0.320169 24.90 92.50 1003     
6:11:06 PM 7.91      24.80 96.80 999     
6:11:16 PM 7.63 0.29 7.63 8.33 0.6962 0.273085 24.90 93.20 1003     
6:11:17 PM 7.92      24.80 96.80 999     
6:11:25 PM 7.68 0.25 7.68 8.33 0.6462 0.235418 24.90 93.70 1003     
6:11:26 PM 7.93      24.80 97.00 1000     
6:11:35 PM 7.66 0.27 7.66 8.33 0.6662 0.254252 24.90 93.50 1002     
6:11:36 PM 7.93      24.80 97.00 1000     
6:11:45 PM 7.66 0.28 7.66 8.33 0.6662 0.263669 24.90 93.50 1003 216 321 173.01 173.67 
6:11:46 PM 7.94      24.80 97.10 999     
6:11:55 PM 7.58 0.37 7.58 8.33 0.7462 0.348419 24.90 92.60 1002     
6:11:56 PM 7.95      24.80 97.10 1000     
6:12:05 PM 7.62 0.33 7.62 8.33 0.7062 0.310752 24.90 93.00 1002     
6:12:06 PM 7.95      24.80 97.20 999     
6:12:15 PM 7.7 0.25 7.7 8.33 0.6262 0.235418 24.90 94.10 1002     
6:12:16 PM 7.95      24.80 97.20 1000     
6:12:25 PM 7.7 0.26 7.7 8.33 0.6262 0.244835 24.90 94.00 1003     
6:12:26 PM 7.96      24.80 97.40 999     
6:12:35 PM 7.74 0.24 7.74 8.33 0.5862 0.226002 24.90 94.60 1002     
6:12:36 PM 7.98      24.80 97.60 999     
6:12:45 PM 7.75 0.24 7.75 8.33 0.5762 0.226002 24.90 94.60 1003     
6:12:46 PM 7.99      24.80 97.60 1000     
6:12:55 PM 7.77 0.21 7.77 8.33 0.5562 0.197751 24.90 94.90 1003     
6:12:56 PM 7.98      24.80 97.50 1000     
6:13:05 PM 7.78 0.2 7.78 8.33 0.5462 0.188335 24.90 95.00 1003     
6:13:06 PM 7.98      24.80 97.40 1000     
6:13:16 PM 7.79 0.2 7.79 8.33 0.5362 0.188335 24.90 95.20 1002     
6:13:17 PM 7.99      24.70 97.60 999     
6:13:26 PM 7.81 0.19 7.81 8.33 0.5162 0.178918 24.90 95.30 1002     
6:13:27 PM 8      24.80 97.70 1000     
6:13:36 PM 7.83 0.18 7.83 8.33 0.4962 0.169501 24.90 95.60 1002     
6:13:37 PM 8.01      24.70 97.80 1000     
6:13:45 PM 7.8 0.22 7.8 8.33 0.5262 0.207168 24.90 95.20 1002     
6:13:46 PM 8.02      24.80 97.90 1000     
6:13:56 PM 7.76 0.26 7.76 8.33 0.5662 0.244835 24.90 94.70 1003     
6:13:57 PM 8.02      24.80 98.00 1000     
6:14:05 PM 7.81 0.22 7.81 8.34 0.5324 0.207168 24.80 95.30 1003     
6:14:06 PM 8.03      24.80 98.10 1000     
6:14:15 PM 7.81 0.22 7.81 8.33 0.5162 0.207168 24.90 95.30 1003     
6:14:16 PM 8.03      24.80 98.10 999     
6:14:25 PM 7.76 0.27 7.76 8.33 0.5662 0.254252 24.90 94.70 1003     
6:14:26 PM 8.03      24.80 98.10 1000     
6:14:35 PM 7.75 0.27 7.75 8.33 0.5762 0.254252 24.90 94.60 1002     
6:14:36 PM 8.02      24.80 98.00 1000     
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Raw and computed data from the second set of oxygen transfer experiments for a 6″ airlift pump using 30 cfm of air input. 
3rd Replicate 
 
Time Before and After 
Airlift DO Conc. 
Delta 
D.O. 



















(4/14/2007) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (kg-O2/day) (°C) (%) (hPa) (mm) (mm) (gpm)  (gpm) 
            
6:57:26 PM 0.47 3.28 0.47 8.36 7.8886 3.088689 24.70 5.70 1003     
6:57:27 PM 3.75      24.60 45.60 1000     
6:57:35 PM 0.78 3.2 0.78 8.37 7.5948 3.013356 24.60 9.50 1003     
6:57:36 PM 3.98      24.60 48.50 1000     
6:57:46 PM 1.15 3.24 1.15 8.37 7.2248 3.051022 24.60 13.90 1003     
6:57:47 PM 4.39      24.50 53.30 1000     
6:57:55 PM 1.36 3.18 1.36 8.37 7.0148 2.994522 24.60 16.50 1003     
6:57:56 PM 4.54      24.50 55.10 1000     
6:58:05 PM 1.44 3.26 1.44 8.37 6.9348 3.069856 24.60 17.50 1003     
6:58:06 PM 4.7      24.50 57.10 1000     
6:58:15 PM 1.86 2.97 1.86 8.37 6.5148 2.796771 24.60 22.70 1003     
6:58:16 PM 4.83      24.50 58.70 1000     
6:58:26 PM 2.05 2.9 2.05 8.37 6.3248 2.730853 24.60 24.90 1003     
6:58:27 PM 4.95      24.50 60.20 1000     
6:58:36 PM 2.26 2.8 2.26 8.37 6.1148 2.636686 24.60 27.40 1003     
6:58:37 PM 5.06      24.50 61.50 1000     
6:58:45 PM 2.54 2.63 2.54 8.37 5.8348 2.476602 24.60 30.80 1003 212 318 173.83 175.28 
6:58:46 PM 5.17      24.50 62.90 1000     
6:58:56 PM 2.96 2.32 2.96 8.37 5.4148 2.184683 24.60 35.90 1003     
6:58:57 PM 5.28      24.50 64.10 1000     
6:59:06 PM 3.14 2.19 3.14 8.37 5.2348 2.062265 24.60 38.10 1003     
6:59:07 PM 5.33      24.50 64.80 1000     
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6:59:16 PM 3.26 2.23 3.26 8.37 5.1148 2.099932 24.60 39.50 1003     
6:59:17 PM 5.49      24.50 66.70 1000     
6:59:26 PM 3.46 2.16 3.46 8.37 4.9148 2.034015 24.60 42.00 1003     
6:59:27 PM 5.62      24.50 68.30 1000     
6:59:35 PM 3.52 2.24 3.52 8.37 4.8548 2.109349 24.60 42.70 1003     
6:59:36 PM 5.76      24.50 70.00 1000     
6:59:46 PM 3.74 2.13 3.74 8.37 4.6348 2.005765 24.60 45.40 1003     
6:59:47 PM 5.87      24.50 71.40 1000     
6:59:56 PM 3.98 2 3.98 8.37 4.3948 1.883347 24.60 48.30 1003     
6:59:57 PM 5.98      24.50 72.70 1000     
7:00:06 PM 4.13 1.95 4.13 8.37 4.2448 1.836264 24.60 50.20 1003     
7:00:07 PM 6.08      24.50 73.80 1000     
7:00:15 PM 4.24 1.95 4.24 8.37 4.1348 1.836264 24.60 51.40 1003     
7:00:16 PM 6.19      24.50 75.10 1000     
7:00:26 PM 4.3 2.02 4.3 8.37 4.0748 1.902181 24.60 52.10 1003     
7:00:27 PM 6.32      24.40 76.60 1000     
7:00:35 PM 4.43 1.94 4.43 8.37 3.9448 1.826847 24.60 53.80 1003     
7:00:36 PM 6.37      24.40 77.30 1000     
7:00:45 PM 4.61 1.82 4.61 8.37 3.7648 1.713846 24.60 55.90 1003     
7:00:46 PM 6.43      24.40 78.00 1000     
7:00:55 PM 4.7 1.8 4.7 8.37 3.6748 1.695012 24.60 57.00 1003     
7:00:56 PM 6.5      24.40 78.90 1000     
7:01:05 PM 4.76 1.79 4.76 8.37 3.6148 1.685596 24.60 57.70 1003     
7:01:06 PM 6.55      24.40 79.40 1000     
7:01:15 PM 4.81 1.78 4.81 8.37 3.5648 1.676179 24.60 58.30 1003     
7:01:16 PM 6.59      24.40 80.00 1000     
7:01:26 PM 4.9 1.73 4.9 8.39 3.491 1.629095 24.50 59.40 1003     
7:01:27 PM 6.63      24.40 80.40 1000     
7:01:35 PM 5.15 1.5 5.15 8.39 3.241 1.41251 24.50 62.50 1003     
7:01:36 PM 6.65      24.40 80.70 1000     
7:01:45 PM 5.13 1.56 5.13 8.39 3.261 1.469011 24.50 62.20 1003     
7:01:46 PM 6.69      24.40 81.10 1000     
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7:01:55 PM 5.28 1.43 5.28 8.39 3.111 1.346593 24.50 64.00 1003     
7:01:56 PM 6.71      24.40 81.40 1000     
7:02:05 PM 5.4 1.34 5.4 8.39 2.991 1.261843 24.50 65.40 1003     
7:02:06 PM 6.74      24.40 81.80 1000     
7:02:15 PM 5.38 1.39 5.38 8.39 3.011 1.308926 24.50 65.20 1003     
7:02:16 PM 6.77      24.40 82.20 1000     
7:02:26 PM 5.54 1.27 5.54 8.39 2.851 1.195925 24.50 67.10 1003 222 329 174.65 175.03 
7:02:27 PM 6.81      24.40 82.60 1000     
7:02:35 PM 5.75 1.09 5.75 8.39 2.641 1.026424 24.50 69.60 1003     
7:02:36 PM 6.84      24.40 83.00 1000     
7:02:46 PM 5.76 1.1 5.76 8.39 2.631 1.035841 24.50 69.70 1003     
7:02:47 PM 6.86      24.40 83.20 1000     
7:02:55 PM 5.72 1.18 5.72 8.39 2.671 1.111175 24.50 69.30 1003     
7:02:56 PM 6.9      24.40 83.80 1000     
7:03:05 PM 5.81 1.15 5.81 8.39 2.581 1.082925 24.50 70.40 1003     
7:03:06 PM 6.96      24.40 84.50 1000     
7:03:15 PM 5.82 1.2 5.82 8.39 2.571 1.130008 24.50 70.50 1003     
7:03:16 PM 7.02      24.40 85.20 1000     
7:03:25 PM 5.77 1.29 5.77 8.39 2.621 1.214759 24.50 69.90 1003     
7:03:26 PM 7.06      24.40 85.70 1000     
7:03:35 PM 5.98 1.12 5.98 8.39 2.411 1.054674 24.50 72.40 1003     
7:03:36 PM 7.1      24.40 86.10 1000     
7:03:46 PM 6.12 1.02 6.12 8.39 2.271 0.960507 24.50 74.20 1003     
7:03:47 PM 7.14      24.30 86.40 1000     
7:03:55 PM 6.26 0.91 6.26 8.39 2.131 0.856923 24.50 75.90 1003     
7:03:56 PM 7.17      24.30 86.80 1000     
7:04:05 PM 6.22 0.98 6.22 8.39 2.171 0.92284 24.50 75.40 1003     
7:04:06 PM 7.2      24.30 87.20 1000     
7:04:15 PM 6.26 0.97 6.26 8.39 2.131 0.913423 24.50 75.80 1003     
7:04:16 PM 7.23      24.30 87.50 1000     
7:04:26 PM 6.4 0.86 6.4 8.39 1.991 0.809839 24.50 77.50 1003     
7:04:27 PM 7.26      24.30 87.90 1000     
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7:04:35 PM 6.4 0.88 6.4 8.39 1.991 0.828673 24.50 77.50 1003     
7:04:36 PM 7.28      24.30 88.30 1000     
7:04:46 PM 6.47 0.84 6.47 8.41 1.9372 0.791006 24.40 78.30 1003     
7:04:47 PM 7.31      24.40 88.60 1000     
7:04:55 PM 6.5 0.84 6.5 8.41 1.9072 0.791006 24.40 78.60 1003     
7:04:56 PM 7.34      24.40 88.90 1000     
7:05:05 PM 6.47 0.89 6.47 8.41 1.9372 0.83809 24.40 78.30 1003     
7:05:06 PM 7.36      24.40 89.20 1000     
7:05:15 PM 6.53 0.85 6.53 8.41 1.8772 0.800423 24.40 79.00 1003     
7:05:16 PM 7.38      24.40 89.50 1000     
7:05:25 PM 6.54 0.87 6.54 8.41 1.8672 0.819256 24.40 79.20 1003     
7:05:26 PM 7.41      24.40 89.70 1000     
7:05:35 PM 6.58 0.84 6.58 8.41 1.8272 0.791006 24.40 79.60 1003     
7:05:36 PM 7.42      24.40 89.90 1000     
7:05:45 PM 6.61 0.84 6.61 8.41 1.7972 0.791006 24.40 80.00 1003     
7:05:46 PM 7.45      24.40 90.20 1000     
7:05:56 PM 6.79 0.67 6.79 8.41 1.6172 0.630921 24.40 82.20 1003     
7:05:57 PM 7.46      24.40 90.40 1000     
7:06:05 PM 6.74 0.73 6.74 8.41 1.6672 0.687422 24.40 81.60 1003     
7:06:06 PM 7.47      24.40 90.60 1000     
7:06:16 PM 6.79 0.7 6.79 8.41 1.6172 0.659172 24.40 82.10 1003     
7:06:17 PM 7.49      24.40 90.70 1000     
7:06:26 PM 6.86 0.65 6.86 8.41 1.5472 0.612088 24.40 83.00 1003     
7:06:27 PM 7.51      24.30 91.00 1000     
7:06:36 PM 6.83 0.7 6.83 8.41 1.5772 0.659172 24.40 82.70 1003     
7:06:37 PM 7.53      24.30 91.20 1000     
7:06:46 PM 6.96 0.58 6.96 8.41 1.4472 0.546171 24.40 84.20 1003     
7:06:47 PM 7.54      24.30 91.40 1000     
7:06:56 PM 6.89 0.66 6.89 8.41 1.5172 0.621505 24.40 83.30 1003     
7:06:57 PM 7.55      24.30 91.50 1000     
7:07:06 PM 6.9 0.67 6.9 8.41 1.5072 0.630921 24.40 83.40 1003 214 321 174.65 172.67 
7:07:07 PM 7.57      24.30 91.70 1000     
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7:07:16 PM 7.02 0.57 7.02 8.41 1.3872 0.536754 24.40 84.90 1003     
7:07:17 PM 7.59      24.30 91.90 1000     
7:07:26 PM 7.02 0.57 7.02 8.41 1.3872 0.536754 24.40 84.90 1003     
7:07:27 PM 7.59      24.30 91.90 1000     
7:07:36 PM 7.05 0.57 7.05 8.41 1.3572 0.536754 24.40 85.20 1003     
7:07:37 PM 7.62      24.30 92.30 1000     
7:07:46 PM 7.08 0.56 7.08 8.41 1.3272 0.527337 24.40 85.70 1003     
7:07:47 PM 7.64      24.30 92.60 1000     
7:07:56 PM 7.04 0.63 7.04 8.41 1.3672 0.593254 24.40 85.10 1003     
7:07:57 PM 7.67      24.30 93.00 1000     
7:08:06 PM 7.01 0.69 7.01 8.41 1.3972 0.649755 24.40 84.80 1003     
7:08:07 PM 7.7      24.30 93.20 1000     
7:08:16 PM 7.1 0.62 7.1 8.41 1.3072 0.583838 24.40 85.90 1003     
7:08:17 PM 7.72      24.30 93.50 1000     
7:08:26 PM 7.22 0.52 7.22 8.41 1.1872 0.48967 24.40 87.30 1003     
7:08:27 PM 7.74      24.30 93.80 1000     
7:08:35 PM 7.22 0.54 7.22 8.41 1.1872 0.508504 24.40 87.40 1003     
7:08:36 PM 7.76      24.30 94.00 1000     
7:08:46 PM 7.26 0.5 7.26 8.41 1.1472 0.470837 24.40 87.80 1003     
7:08:47 PM 7.76      24.30 94.00 1000     
7:08:55 PM 7.23 0.51 7.23 8.41 1.1772 0.480254 24.40 87.50 1003     
7:08:56 PM 7.74      24.30 93.70 1000     
7:09:05 PM 7.2 0.52 7.2 8.41 1.2072 0.48967 24.40 87.10 1003     
7:09:06 PM 7.72      24.30 93.30 1000     
7:09:15 PM 7.31 0.42 7.31 8.41 1.0972 0.395503 24.40 88.40 1003     
7:09:16 PM 7.73      24.20 93.50 1000     
7:09:25 PM 7.36 0.39 7.36 8.41 1.0472 0.367253 24.40 89.00 1003     
7:09:26 PM 7.75      24.30 93.80 1000     
7:09:36 PM 7.4 0.38 7.4 8.41 1.0072 0.357836 24.40 89.50 1003     
7:09:37 PM 7.78      24.30 94.10 1000     
7:09:45 PM 7.41 0.39 7.41 8.41 0.9972 0.367253 24.40 89.60 1003     
7:09:46 PM 7.8      24.30 94.30 1000     
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7:09:55 PM 7.46 0.36 7.46 8.41 0.9472 0.339002 24.40 90.10 1003     
7:09:56 PM 7.82      24.30 94.60 1000     
7:10:05 PM 7.45 0.39 7.45 8.41 0.9572 0.367253 24.40 90.00 1003     
7:10:06 PM 7.84      24.30 94.80 1000     
7:10:15 PM 7.46 0.39 7.46 8.41 0.9472 0.367253 24.40 90.10 1003     
7:10:16 PM 7.85      24.30 95.00 1000     
7:10:26 PM 7.49 0.38 7.49 8.41 0.9172 0.357836 24.40 90.40 1003     
7:10:27 PM 7.87      24.30 95.20 1000     
7:10:35 PM 7.48 0.4 7.48 8.41 0.9272 0.376669 24.40 90.30 1003     
7:10:36 PM 7.88      24.30 95.40 1000     
7:10:46 PM 7.51 0.39 7.51 8.41 0.8972 0.367253 24.40 90.70 1003     
7:10:47 PM 7.9      24.30 95.60 1001     
7:10:56 PM 7.54 0.37 7.54 8.41 0.8672 0.348419 24.40 91.10 1003     
7:10:57 PM 7.91      24.30 95.70 1001     
7:11:06 PM 7.52 0.4 7.52 8.41 0.8872 0.376669 24.40 90.90 1003 212 320 175.46 177.46 
7:11:07 PM 7.92      24.30 95.80 1000     
7:11:16 PM 7.58 0.35 7.58 8.42 0.8434 0.329586 24.30 91.60 1003     
7:11:17 PM 7.93      24.30 95.90 1000     
7:11:26 PM 7.61 0.32 7.61 8.42 0.8134 0.301336 24.30 91.90 1003     
7:11:27 PM 7.93      24.30 96.00 1001     
7:11:36 PM 7.58 0.38 7.58 8.42 0.8434 0.357836 24.30 91.50 1003     
7:11:37 PM 7.96      24.30 96.30 1001     
7:11:46 PM 7.63 0.35 7.63 8.42 0.7934 0.329586 24.30 92.20 1003     
7:11:47 PM 7.98      24.30 96.50 1000     
7:11:56 PM 7.65 0.34 7.65 8.42 0.7734 0.320169 24.30 92.50 1003     
7:11:57 PM 7.99      24.30 96.70 1000     
7:12:06 PM 7.68 0.33 7.68 8.42 0.7434 0.310752 24.30 92.80 1003     
7:12:07 PM 8.01      24.30 96.90 1000     
7:12:16 PM 7.68 0.35 7.68 8.42 0.7434 0.329586 24.30 92.80 1003     
7:12:17 PM 8.03      24.30 97.10 1000     
7:12:26 PM 7.68 0.36 7.68 8.42 0.7434 0.339002 24.30 92.70 1003     
7:12:27 PM 8.04      24.30 97.20 1001     
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7:12:36 PM 7.66 0.4 7.66 8.42 0.7634 0.376669 24.30 92.50 1003     
7:12:37 PM 8.06      24.30 97.40 1001     
7:12:46 PM 7.67 0.39 7.67 8.42 0.7534 0.367253 24.30 92.70 1003     
7:12:47 PM 8.06      24.30 97.50 1000     
7:12:56 PM 7.73 0.34 7.73 8.42 0.6934 0.320169 24.30 93.40 1003     
7:12:57 PM 8.07      24.30 97.60 1000     
7:13:05 PM 7.74 0.33 7.74 8.42 0.6834 0.310752 24.30 93.40 1003     
7:13:06 PM 8.07      24.20 97.60 1000     
7:13:16 PM 7.76 0.3 7.76 8.42 0.6634 0.282502 24.30 93.80 1003     
7:13:17 PM 8.06      24.20 97.50 1000     
7:13:25 PM 7.76 0.3 7.76 8.42 0.6634 0.282502 24.30 93.80 1003     
7:13:26 PM 8.06      24.20 97.50 1000     
7:13:35 PM 7.82 0.26 7.82 8.42 0.6034 0.244835 24.30 94.40 1003     
7:13:36 PM 8.08      24.20 97.60 1000     
7:13:46 PM 7.82 0.24 7.82 8.42 0.6034 0.226002 24.30 94.50 1003     
7:13:47 PM 8.06      24.20 97.40 1000     
7:13:56 PM 7.85 0.22 7.85 8.42 0.5734 0.207168 24.30 94.80 1003     
7:13:57 PM 8.07      24.20 97.40 1001     
7:14:06 PM 7.87 0.21 7.87 8.42 0.5534 0.197751 24.30 95.00 1003     
7:14:07 PM 8.08      24.20 97.60 1000     
7:14:16 PM 7.86 0.23 7.86 8.42 0.5634 0.216585 24.30 94.90 1003     
7:14:17 PM 8.09      24.20 97.70 1000     
7:14:25 PM 7.85 0.25 7.85 8.42 0.5734 0.235418 24.30 94.70 1003     
7:14:26 PM 8.1      24.20 97.90 1000     
7:14:36 PM 7.85 0.26 7.85 8.42 0.5734 0.244835 24.30 94.80 1003     
7:14:37 PM 8.11      24.20 98.00 1001     
7:14:46 PM 7.85 0.27 7.85 8.42 0.5734 0.254252 24.30 94.80 1003     
7:14:47 PM 8.12      24.20 98.10 1000     
7:14:56 PM 7.84 0.28 7.84 8.42 0.5834 0.263669 24.30 94.60 1003     
7:14:57 PM 8.12      24.20 98.20 1000     
7:15:05 PM 7.85 0.28 7.85 8.42 0.5734 0.263669 24.30 94.70 1003     
7:15:06 PM 8.13      24.20 98.30 1000     
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7:15:16 PM 7.87 0.27 7.87 8.42 0.5534 0.254252 24.30 95.00 1003     
7:15:17 PM 8.14      24.20 98.40 1000     
7:15:26 PM 7.89 0.25 7.89 8.42 0.5334 0.235418 24.30 95.30 1003     
7:15:27 PM 8.14      24.20 98.40 1000     
7:15:35 PM 7.93 0.22 7.93 8.42 0.4934 0.207168 24.30 95.70 1003     
7:15:36 PM 8.15      24.20 98.50 1000     
7:15:46 PM 7.94 0.21 7.94 8.42 0.4834 0.197751 24.30 95.90 1003     
7:15:47 PM 8.15      24.20 98.60 1000     
7:15:56 PM 7.97 0.19 7.97 8.42 0.4534 0.178918 24.30 96.20 1003     
7:15:57 PM 8.16      24.20 98.60 1001     
7:16:06 PM 7.97 0.2 7.97 8.42 0.4534 0.188335 24.30 96.20 1003     
7:16:07 PM 8.17      24.20 98.70 1000     
7:16:16 PM 7.99 0.18 7.99 8.42 0.4334 0.169501 24.30 96.40 1004  Average: 172.71 173.04 
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